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In .studying the development of the common Cios&fihli, Aster tas 
1 ahens L (4), I m as struck by the constancy and functional iiu- 
poit.nice of the ciliation on the ■various surfaces (epideimal, 
endodeimal, and enterocrclic) of tJie larva Tlie laival ciliation 
being continued at nietainorpliosis into that of the stailisb, it 

' V I’oi explanation ot tl'o see pp 1£— 19. 

Piloc ZooL. ttoc. — 1915, jSu. 1. 
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heemed of intere&t to investigate the ciliary activities of the 
adult, especially’ as cousiderahle attention has been paid of late l,o 
the role of ciliation^in other animals, with results of mncli 
importance alike as leganls phy.siology and stiuctnre 

Of the species available in the bhrth ol Clyde, Asterias 
uibens L, Solcisier papposios L, Pm-ania piilviUns O. F JVI , and 
Astropecten 'iiregidctris (Pennant), woie selected for paiticular 
exainination, as lieloiiging to families showing very gie.it diver- 
gence in form or l.ii’v.il history 

In the coarse of tlie inve.stigation, data were obtained indicating 
that P omnia secures a portion of its food-supply by ciliaiy 
.letivity This fact is of the gieatesb .significance a.s showing 
how nutritional continuity could have been niaiut.iined m the 
progress of Asterid evolution, dming the transition from a bi- 
lateral, ciliaiy-leediiig, pelagic ancestoi, through nn attached 
stao-e allowing the gradual acquirement of r.idial .symmetry, to 
present-day stirfishes which obtain their fooil-supply wholly or 
mainly by captuie thiough the agency of the sucker-feet. 

[ Ciliary Currents 

1 Methods and Orientation 

The diiectioii of ciliaiy action on the difierent surfaces was 
stiuhed by pinning out fresh living preparations from healthy 
specimen.s, in sea-water with fine caiiniiie particles in suspension, 
mid then exaniiniug under strong reflected hglit with the help 
of a Swift-Stevensou binocular micioscope Occasionally, lamp- 
black oi dead Echinus speim was used instead of carmine In 
the case of the ampulho and suckei-feet the coipinscles of the 
watei -vascular fluid seived, undei bught illumination, to rlonion- 
stiate the currents, but the lesults thus obt.iiiioil weie coniiiiued 
by the use of caiuune mjectioius 

As regards orientation, the specimens arc to ho considered as 
lying on a horizontal surface with the aboral side uppermost. In 
the text . — 

Superior, vpu'cn as, .ve'iQv to the ahoial, and inferior, down- 
wards, etc , to the oial aspect or diieitioii. 

means horizoubilly towaid.s, and ceiiti ifiigal hoi'izon- 
tally a^vay fioiii, the veitical oi nioutli-anal axis 
Latetally vunauls and laieraUy ontwaids indicate curreut.s al> 
right angle.s to the veitical mid-iadial })lane of an ai in 
Perpendicular Tefeis to cuiients using diiectly from, v e. per- 
pendiculai to, a sui’faf'e or margin 
Opposite eiinents staiting along a line and passing directly out- 
wards from it are de.sciibed as shedding away fom the hue in 
question. 

* C/* CvELGEEs- 0, Biol Centralljlatt, vol wv 1905, pp 308-322 (Actini.iiis, 
Madit'poiauans) Ortoit, ,I H,.Iom Mar Biol Assn UK vol i\ 1912, pp M4~ 
+78 (\-u<ii.ms, Mollusts) lol \ llll.i, p]. 10-19 {Amflnoxns, Asuduns, Mob 
lu'Ls\ \ 1 \ 1911, p]) 2b3-Jll (Brsuliiopod*. Pobcli.i'tc*-, clc ) 



CILIAIIOK OF ASTKUIDS 


2 Extkrnal Surface 

Jipa Desci iplion of Cim ent 

Bottom of ambulacial gioo\es Cenhipetal in all, strongest in JPo>a»m and 

Astropecteii, w eakest in Astertas 

Margins of aniliulacial giooves on Lateially outwaids in Astenas and Solasfer , 
and between the bases of the lateially inn aids and with marked centii- 
anibulacral spines. petal tendency in Poranm , laterally inwaids 

111 A<tti opecten, especially in the giooves 
between the gioups of spines 

Lateial aspect of rajs On the whole ahorahvnrds in Astenas and 

Solastei , peipeiidicular* at niaiginal edge 
111 Porania, and sometimes also m Sotastei , 
in Asttopecten iiiniiiiigbtioiiglydownviaids, 
1 e towaids oial aspect ot the laj, in the 
giooves betw'een the large maiginal plates 

Aboral aspect of lajs Shedding faintly away from mid-radial line in 

Astenas*, aboialwaids with centripetal 
tcndeiuj m 8 o?a<ife} and Pomiun; mAstfo- 
peeten contiitugal along middle line and 
slanting hiteiallj' outwards to eitliei side 

Inteiiadial suifacos (oral aspcctl Centiifngal, i e awav fioni month, in A$fe) ms 

and 8 olasfei , f entniietal, t. e towards 
month, m Poj a»ia and A'it) opecten Some- 
times in vouiig spetiraeiis ot the foniier, and 
nsnalh m old «potmiens, theie is a small 
aiea near the oral angle of each inteiiadms 
with ccntiitugal cihation 

Ahoialwaids in Astenas and Solastei , oial- 
W'aids 111 Asti opecten 

Confused 111 - 4 stej ms, centiipetal towards iiiiiis 
111 Solaster and Pmama, centrifugal in 
Astropecteii 

Actinal inteimediate aiens These aieas me well marked onlj m Poiauia 

and thcie the ciliation is centiipetal, i e 
towards the month 

Confused m Astenas , centiipetal towards ana 
opening m Poiaiiia; somewhat contused in 
Solastei , hut nitli slight (eiitiipetalteiidcncT 
towaids anal opening, centiifngal m Aslio 
pecfen 

Entirely centiipetal in Asfropecten , centri- 
petal except tor nniiow’ centntiigal rone .it 
inaigin ot mouth in Poianm, ns al=o in 
Solastei', tint w ith w eaker centi ipetal eiliatioii 
in flio lattei , ccntiitiigil all o\ei m 
Aslei ms 

Madrepoiite Ceiitnlugal in Asftopecfen, fiom peripheiv 

towaids centiu ot inadiepoiic surt.ice m 
Astenas ind contiaiiwise m Solastei and 
Poiaiiia 

Gills Fiom base to summit somewhat spiialU , 

Spines Flora attached to fiee ends often spiralh The 

large spines (denticles) piojectiiig oialwtnds 
fiom the Intel radial angles of Solastei are 
ciliated tow ards the base on the lower, and 
towaids the ape\ on the nppei aspect In 


* Cm rents somewhat laimhle 


Aboral aspect of disc 


Buccal membiane 


Inteiiadial surfaces (latcial as- 
pect) 

Interradial suifacos (ahoi.il as- 
pect) 
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Pidicellaii.c 

Pivilldi \ spimlet^ of Ash ojwltH 


Uescj iption of Current 
PojrtHirt and Astropeeten the entne cihatinn 
on the-^e '•pnies is tiom liase towaicU aiio\ 
As a lule, gdls and spines set on any snitace 
nhicli causes a definite cm lent aie ciliated 
so as to pioniote tins cuiieiit toi some dis- 
tance up horn tlieii bases 

Fiom attached to hee ends spirally, hut show nig 
iiiegnlaiitiesiii Aifc) ms , cihatioii absent oi 
extu’inelv weak iii iSolaster, JPotama, and 
Asti opecten 

lueguhu, hut, on the whole, horn attached to 
tiee ends 

Weak tiom base to apev 


Geaei al — There can lie little doubt but that all over the surface 
ot the body the cihaiy cm lenth .subset ve local respiiatoiy put poses, 
a fnuetiou of much iinpoitaoee lu couuectioii Avith the gieat 
superhcial uei ve-tracts, in.isinuch as these tracts cannot leadily 
leceive adequate o'cygen.ation fiom the peiihainial liuid bathing 
their deep sinf.ice.s 

Since the cuiients along the ambulacral giooves are centiipetal 
(p. 2) fres.h ivatei is always being biought along them towaiils 
the nerve-ling and centre of the disc Tins ciicmnst<uice may 
well be of impoitance during peiioils wdien the staihsh i.s 
stationan . as iii feeding, oi is wholly or pai tly bin led in sand 
opectm). 

Text-figiue 1. 



Ihagiam dlustiating the aiiaiii;tment of the .iboial cili.iij ciuicnts m Formntt 
All , .mils, Mcn7i , niadiepoiite 

A\ e may note that occasionnllv a numbei of the papules, in- 
ste.id of .showing the usual eveited or protiuding condition, aie 
hmml to be intioveited (^Poianui) At such times, the .spiral 
ciliatiuii of then e]iidcTm.il suifaco keeps tins suiface bathed 



CILlAriOX OF ASTERIDS 


With changing watei, so that the resphatoiy function does not 
completely cease 

The ciliation on all attached oi pioiectiug paits (spines and 
spinelets, peclicellaine, suckei-feet, gills) is, on the whole, fiom 
tl I e attached to the free extieimties, an airangemeiit pioiuoting 
the lenioval of debris In Porania and Solastei ^ paiticul.uly in 
the siualler-si/ed specimens, the skin on the aboi.d aspect betueen 
the gills and spines is ciliatetl so as to collect particles towards the 
anus, and till ow them up tiieiehoni in a peipendiculai stieam, 
troiu under \ihich tlie staihsli is contiimally talking aw a}' in tbe 
ordmaiy com&e of its inoiements. This somewhat reuiaikablo 
airangement is illustiated foi Pomma in the accoinjinn^ing 
text-liguie. In ^lsteri«s, the skin is too thickly co\eied with 
gills, spines, and pedicelUune to exhibit sucli an ariangeiiient of 
curients, but the canons stiuctmes named sei\e as tlie staiting- 
cones ot miiioi ascending curients eveiywheie on the aboi.il 
suit, ice of the disc 

The abor.il cihatioii of Abiropectea follows entiiely different 
lines, anil is pos'.ibly lelated to ciliai}' feeding (p. 14). Ihe 
ciliation on the oial aspect ot Poioma is of diiect impoitance lu 
connection with the last-named function (p ]<>) 


Likixo or Pi RiMsfERin Cavit\ SoMATOPtrUllE 


riiim ot - 1 n-, in middle Inu 


Fliifn of 1 O', elose to eitliei 'ide 
ot middle hue 

riooi ot rnjs o\«.i ,iiniiun.e ot 
sHttei -tett 

Iiifeio-latei.il ,uigk"' ot ia\s 

llutciil U’piiilmiiie 
Iiiteibi.'iclii.il &eijt,i 


Ahoi.il Mall ot i.i\ (,modi,m 

jioitioii Ijetneeu the i idi d 

LiKta )• 

xtlioifil wall ot lai (poitiois 

lateial to ladial c.tta) 

Ahor.il M.ill ot ia\ (iioitiniiN 

lootuiEf into the tjna.i'tiu i o>. 

loimi. iiocket-,1 

Litiial M ill ot la^ 


Di U'l'iptiiji’ of Cm < c.it 

In -tftftims centiituaal Mith iiiegiilautu". , m 
hiilasli ! tPiitiipetal uith iiuj:iilaiitiev m 
(entiiiietal’*, m « \eij 

taintb teiiti ipi-tal 

Liteiilh niMiiids or outwards to oi fiom 
middle line’*', iii Poiania eliiettj iiiMUids, 
111 Astiofcctm ilneily outM,iuls 

Fioin b.i-e to suimmt ot iinpiilUe with centii- 
petal Unikiiti, ectept ni Abt} optchiL ulieie 
the teiideiiej i-i Leiitningnl 

Stioiigh centiipetal pioi.dnm the tliiti oi,il- 
11,11(1 btieauis 

C’entiipetal 

Ceiitnpet.il iloug nifeuor angle-, ccntiifiigal 
.ihiiig Miiieiioi amrles , inucd on siiks, 
tindenc\^ tnwauls tiimlai moien.eiit, o \ li 
the hee edgis ot the'tpta in a dtxtial oi 
M .iteh-h.iud diiittion as hlmciI .ihoiallj 

Stionglj tciitiitugil 


Stioiigli eriitiitnj.d and ,,laiitnig latei dh 
outw.iid- aiidthtii oi.dMaids 

CVntiipetil II! .lst( 1 (O', and Poiaiiio , iiiued 

111 1 tiid Anti a 


<h. tin aid' 


t'l'Uiuit' 'onn wli It i niahle 
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I>i in iptwn of ( 'id rnif 

Vlini il H ill ot disc (Viitntns?.il inti*iiii(lMll>, luul (m Uie luosl pait 

ladialh well, hut soraplimef., ospeciallj’ iii 
Aatenas, centripetal or mixed iilonp the 
coutmuatioTm ot the epigastric cwilomu 
pockets 

Aboinl gastiic ligaments Aboialwiuds 

Oial gastnc ligaments Mixed, chiofli ceiiti ifugal 

(6) Liking of Perivisceral Cavity : iSplanchkoplburb. 

I’hai3ngeal poition ot stoimuh Ahoinlwaids, in all 
(lastiic portion ot stomach Aboialnaids in all 

Pi loi 1C sac Aboialnaids in all 

•Stilks of ladul c,t-cM (except siii- Oeiitiitugnl in all 
l.icps looking into cpigastiic 
(leluiiiic pockets) 

Smtaces of ladial caica looking In Astetias and I'ornma centi ipetal * : in 
into cpigastiic cuiloniie pockets Solaifn mixed (entiitiigal and ci'iiti ipetal 

Oial edges of ladial caicii Centutugiil in all 

Sides ot ladial cjeca Aboralwaids iii till 

Aboial edges of ladial cieca and Centi itngal in all 
outei aspects ot epigastnc 
iiiosentenes 

Hectal caica Centi ifugal with spiinl cuiients and mixing, and 

111 some on'es a tendeiK} tonuuls cnculalion 
111 a dextial dnectiou as viened aboiulL 

Region of separation hotvieeii * Slight tondenej townids ciuulatioii m a 
sioniachal and py lone legions of dextial diioction as viewed aboiallv 

gastnc cavity 

Coiiads and Polian vesicles In geueial fiom attached to iiee extiemities, 

but sometimes spiial oi iiiived 

General — Here tlie piininiy fact ib that tlie cilintioii produces 
constint and complete luixing of the crolomic fluid iii the iutciiov 
ot the disc and aims. Great centiipetal cni’ients flow along tho 
infeio-lateial angles of the aims and, reaching tlie splaiiohno- 
plenre of the gut-vall, are swept aboralwaids and arc next diTveii 
centi if ugally outwards towards the aim-tips by the cdia on tho 
ahoial body-wall and on the ladial and lectal ca'ca. Thercappe.ns 
to be a ceitaiii amount of cii-cular movement ou tho part of the 
cceloimc fluid in the dextral or watch-hand diiootion as viewed 
aboiallv Continual changing of the fluid inside the gills also 
occni's 

4 Endodermal Lining. 

Ai'ea Deienphon tf Cm lent 

Pluuviige.il poition of g.istiic Aboialwaids in nil in As(0rirt«. ii slight oial- 

waul curu'iit could sometimes lie iiusde out 
in the middle hue ot one oi othci ot tlie 
uiteu.idii, paiticnknlj ot the anal iiitei- 
ladius 

* Cuiients somevluit v.in.ible 
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Area Besouption of Vuri ciif 

StoiuiU‘li.ilpoitionofsa'’tiuMMvit3 Clueflv alioi.UHiiuK and stiongeiiL .ilmic Ilia 

uia]oi lad al tl;uov^s, l>ut many ot the mtei- 
laduliuiiows and some ot the nnnoi indial 
fiurows allow oialwaid ciliation 


Cuculai groove between htomarlial Slight tendeniy to cuculai movement* in a 
and pj’loiic-sac poibions or suastial duection a» \ luwud aluniilh 
gastnc tdvit3 

Pj'loi 1C sac, ladial grooves Stionglj' aboialwaid m centiipetnl, t e , to- 

w'aids the intestinal opening iieai tentre ot 
loof ot sac Note that in SoIa<sf(>r each ot 
tliene giooves (jnobablv tliioiigli seioiidaiv 
scaling ot its edges) toiiiis a c.inal winch 
opens centially neai the eoniinenceniont ot 
the intestine, and jiei iphei ally neiu the place 
of origin ot a pan ot ladial caica 


Pyloiic sac, interradial areas 


Pyloiic sac, losette of niiiioi 
giooies louiid opening of in- 
testine 

Stalks ot pyloric caeca 


Diffusely' centiifngal, i e , awaj horn iiifcstiiml 
opening 

Ceiitiiiiet.il, t e , to wauls entianco to intestine. 


Entiance to each pail ot ca'C.i is tcntiipetally 
ciliated all round * 


lloof-grooi es ot pj loi ic caiCii 
Plooi -grooves of p^louc caica 
Folded sides ot pj loi ic c.eca 

Intestine 
Rectal caica 
Rectum 


Stionglj centiipetal 
Stionglj ceiitntugul 

Ahoi.ilwauls, I e, tioni tiooi-giooie to loot- 
giooio 

Piom pyloiic SIC tow aids i octal sac 
Centiifngal, > o , into leeesscs ot i.eca 
Not ascci tamed 


Geneicd — The major ie.sult of the endoclermal ciliation is to 
effect sweeping fiom mouth to anus, but we have also to recognise 
certain secondary results ensuiing (a) mixing and delay within, 
the mam gastnc entity, and (6) circulation within the ciecal out- 
growths. As factois under {a), note the oialwarJ ciliation of 
many of the folds and gioove.s in the stomachal portion of the 
gastnc cavity, tlie orahvard ciliation of the large iiiteiradial areas 
in the I oof of the pyloric sac, and the circular iiiovenieut (clock- 
wise as viewed fioiii the oral aspect) lecognisable near the gioote 
sepal atiiig the stomachal and pyloiic-sac poitioris of tlie gastnc 
cavity The aboialward ciliation of the phaiyngeal poition of 
the gastric cavity will pievent particles fiom passing out of the 
gastric cavity duiiiig the miAiug process As legartls the ladial 
c£Eca, expel iment show.s that carmine gmins are swept vnth great 
lapidity centnfugally outw^ards from the gastric cavity along 
then floni -grooves, the streams getting gi.ulually smaller as the 
apices aio neaied, since numerous small side- cun exits pass aboral- 
waids along the walls, of the caecal folds. The l.ist-nained 
cunents join the great centnpetal stream which passes along the 
loof-gioove of the c.vcum and then along the con espondiiig radial 


* Cuurtits iuiiicw li.it imuible 
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wvoove on t,lie roof of t.ho pylovio sac. Tito civcubl.ion within 
the pyloric oiec,i seems to depeiul entirely on ciliary action, 
contractions of the walls of tlio cmca oitlior not occiiiTiiii,^ or 
■being exceedingly slight and irregular. 

As regards the rectal caica, all the ciliary currents appear to 
he centrifugal, that is, outwards into the lobules The leturn 
currents from the cfeca must therefoie be passive so far as 
dilation IS concerned However, .as is indicated beloAV (p 12), 
the lectal cieca of Porania show rhj'thmic* contiactility, Ailule 
those of Solaster and Jsterms, and prolinbly of other starfishes, 
aie also contiiictile. The rectal emea may therefoie be oinpf.ied 
or the fluid within them kept from stagnation hy the mnseul.ir 
action of their walls. 

5 MiNon Cavities 

Avert Desevipf iiiii of CitvreJif^ 

Uofiiiitplv, Imt iiiit ition!?l\ eili.iloil In fi 
p.utunliii ptippiotits) lln- 

cnicnt pfisst'd sini'iti.illi aciitss thi' lonf, 
.111(1 (k*\tiiill> * auoss till' lloiii 111 till' sill 

On tho whole .il)ni.ilw.n(ls,,iiiil Ihinehii I'liMiiliii^' 
to sweep imitiilis tow.iuls the ni.ulii'iioiili* 
(see 4, p 2 JO) 

Wisihly .ihoiMlwdiils 
StiOHgly innlwavils (see 4, p 209) 

Somewhat mdehmti*, stioii)i(‘sl. ou the jiiooves 
Ijetweon the cahmeous phti's ot the tan.il- 
w dll, .mil iolUisvmi; the lines ot these uii oo\ eo, 
but oil the Hhole with an abinal teiiili'iiiv 

Cilnitioii feeble, tluhuiiii}?, stiongest on siiit.iee 
ot hieuuvl tissue, mi ilelimte iliieetion ol 
lesxiltiiig ciuu'iits noted 

Ujiw.iids into arm alonn inner side, i r, side 
ueaiest middle hue ot ,um, downw.uds to- 
w.uils suekei .ilium oiilei side, i c , side 
tuvlhest inv.iy iiom middle line ol mm 
isimil.ii ciiiieiils .lie lomid within the ,iin- 
puU.i*, 1 (‘,u]i\\aids oil iimei aspei 1 ot ,im- 
puII.ll^ wall, latei.ilh imtuiiids within dome 
ot .luiimlla, .aid downw.uds tou.irds siiikei 
OH outei w.ill ot aiiipullu 

IVidnanehnl sp.icpi and sjiaees of Xo cili.ii\ activity made out 
liody-wall 


Dois.al sac 

Avuil Slims (s?eneval liiniig) 

Pme-caiidl system of madiopoiite. 
Iiitorioi of stono-unal 

Surf.ice of stoiie-canal loukiug into 
HMal sinus 

IViih.emal spaces (uhouil, oial, 
cinul.u, and i.uli.il sniuse-*) 

Litinig ot sueker-feet 


General — The .ahoralwiird ciliation of the lining of the axial 
sinus 1 .S ot importance, since by its mean.s p.ii tides nmy ho swi'pt 
from the axial sinus into the stone-canal or the poi e-canals (sei' 
4, p 270) The fact that the peiiha?inal spaces aic cih.ited docs 
not seem to have been previoa.s]y ascertained, flflio absence ot 
ciliation fiom the lining of the penbranclii.il spaces is a point ot 
considerable interest. 


^ Clockwise as viewed .ihorilh. 
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6. Relation op Larval to Adult Ciliaiton 

While it is true that the larval ciliation passes into tliat of 
the adult, the changes in shape and structuie winch ia,lce place 
at metamorphosis aie so piofound that in the end only a few 
details of correspondence between the two systems can be made 
out. Taking Astenas ruhms as the type, lye note that the 
oralward cihation of the circumoral field (food-gathering area, 4, 
jj 240) in the larva is piobably lelated to the oralward ciliation 
of the ainbulacral giooves in staifish geneiolly and in Ciinoids 
In fuithei coiiespondence, we find that the whole or gi eater part 
of the buccal membrane in Asiropecten, Foravia, and Solmter is 
ciliated towards the mouth. Peihaps the outwardly lashing cilia 
of the peiistomal band (4, p. 239) on the lower lip of the larva 
may have supplied the basis of the siinilaily acting cilia at the 
actino-.stomial m.irgin of Porania. 


Text-figure 2 



Illushfltin" tlio ciicul.ii iiioieiwnt of tbc eocloniic fluid iii tlio late lima 
iuid in tlic poiui-.cei.ll caiitv of the .ulult 

ltd ,ac)' loft <iud iiiylit aiitoiuu cadoiiis, mel ,mc7 , loft .and ri^jlit middloaoloiiis , 
d/i , vli , iloisiiil and vcntiiil boms ot tlio lett posteiioi cieloin , Jn/ , Inj liydio- 
offile, and iiglit hidiocoilic legioii, Ipc (/i,i/p ), lett po-iteiioi oi bjpogiistiu* 
ctcdoni, t'po (epu), iiglit po-steiioi oi epiga-stnc cccloni. 

AVithin the pGriviscei\al cavity of the adult, the slight ciicular 
dextial movement of the contained fluid appeal's to be repiesented 
in the late larva by a circuit which includes the left posterioi 
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eoelora, as well as ilie left, and anioiior aiul niKldle C(Juloinu‘ 

regions (see 4, p ‘245) The left posterioi* c-felom gives i ise to 
the mam part of the adult perivisceinl cavity, and in the late 
larva the circulation of the fluid is fiom the ventral round to the 
dorsal horn of tho coslom in question, then Ihrongh the left and 
n'>-ht middle and anterior cceloinic legions b.ick to the ienti.il 
hoin At nietamoiphosis, the dorsal and vential hours become 
united and lue closed ott’froin the other cieloniic regions n<aiiied, 
■which foi the most part become obhteiated, the left middle one, 
howevei, giving use to the hydioctele The ciicuit thus becomes 
limited to the peuvisceral cmloin and the flow is natiually dextial 
as viewed from the aboi.il aspect These points aie illustiated 
111 the appended text-figuie 

The cili.ation ol the peiihaeinal sinuses in the .adult is in agi*cc- 
nient with the fact of their diiect enteiocfchc origin. 

As regards cndodeiin, the greatoi p.rit of tho (esophagus of 
the laiva is letained at metainoiphosis, and gi\e.s use to the 
pharyngeal poition of the adult gastiic c.ivity. The larval 
(jesoph<agu.s is ciliated towaids the stomach, and we note that the 
phaiyngeal portion of the adult gastiic cant}' is similarly cili.ited. 
Within the stomach of the early laiva. food-paiticles aie chuined 
round dextrally as view'ed from its anteiioi (ixtiemity (4, p. 240), 
Something similai occurs ivithin the gastric c.ivity of the adult 
(p. 7) In l.ite larvsB, w'heii the stomach h.is i cached full size, 
oialward curients appe.ar over a large p.iit of its fundus These 
are pioKahly repieaented in the .ulult by the oialward and centri- 
fugal currents, winch one finds on the inteiiadial poitions of the 
•stomachal and pyloric .sac-regions of the gastnc (niAitv. 

II. Ciliation and Feeding. 

In Asteiids a large p<irt of the actinal epiderm is derived 
phylogenetically and also in in.any ca.ses ontogeneticidly {Solaster 2, 
Astenas 4) fiom the preoial lolie and fioiii the region which 
in the feeding types of laivai .siuiounds the l.uval 

mouth and imdudes the cuciiinoiiil or food-gathering area (4, 
p 240) No doubt tlielulateialancestoi of Ecliinodeims ohtaineil 
its nntiirnent tliroiigh ciliary action, a.s i.s .still done by .ill fe(^<hng 
Echinoderm ]aiva> and hi^ the Crinouls The oral or centiipetal 
currents which one finds iii the ambnlacr.al grooves of .staifislics 
.lie piobably of ancestral oiigin Eecently, ceitain observations 
raised the question iii my mind wlietlier paiticiil.ir staifi.shes do 
not .still obtain a portion of then nutriment thiough ciliary 
.ictioii. 

PORANJA PULVILLUS (PI I fig. 1 ) 

The obseiv.itions in question weie concei-iied in the first place 
with the pin-cnshion starfish, Porama pnlviUus (0 F M ), their 
.star ting-point being the fact that in investigating the actinal 
dilation m this st!iifi,sh ivith the help of suspended cavuiiue 
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particles, 1 found that there were periods during A\hich extieineiy 
active ingestion of the particles through the inoui.h into tho 
stomach occinred. The following stinictuial oi functional pecuh- 
aiities in Forama next claimed attention Taken as a complex 
they seem diiect adaptations for ciliniy nutiition — 

1, The cilia all o\ei the actinal siiiface (in anibulacial grooves, 
lound bases of spines boideiing tliese giooves, on actinal intei« 
mediate aieas, on buccal menibiane, and on denticles) act in such 
a way that sti earns of pai tides are continually coineiging on the 
month-opening 

2 The geneial shape of the starfish with its huge flat intei- 
luediate aieas, ensures that there is an extensile ciiciinioral 
ciliated field, adapted foi food-gathering purposes. 

.1 The eiidodei mal eiliatiou sweeps pai tides w hich have entered 
the mouth into the recesses of the digestive system. We note, in 
this connection, the aboialward cilia tion of the idiaiyngeal and 
ladial stomachal legions, the centiifugal filiation ol tlie flooi- 
grooies of the radial cjeca, the centiipetal filiation of the roof- 
grooies of these caeca and of the radial giooves in the roof of Ihe 
pyloiic sac, the aboialward cihatiou of the intestine, and the 
centiifugal cihation withiu the inteiiadial cieca 

4. Eveiy specimen of Foi aniathnt I have w.itdied long enough 
has shown peiiods, sometimes lasting several houis, (lining which 
at sub-iegcdai intervals the anus opens and a consideicdile 
quantity of clear fluid (twm to four giammes) is foicibly expelled 
therefrom T ii a paiticular specimen this occini ed, on an av ei age, 
at intervals of eleven, in another of twenty-fav'e, and in anotliei 
of forty iiiiuutc's. Simultaneous observation by means of a 
suitably adjusted microscope showed that shortly after each 
expulsion of water from the anus there began a peiiod of activ’e 
ingestion of cnimine paitides by the mouth and that this period 
ceased just prior to the next expulsion 

5 Mucus IS secreted by the epiderm of tlie oial suifnce and 
also by tlie gastric eiidoderm. To judge by what liapjiens with 
carmine paitides, this mucus is capable of entangling small 
food-particles, and of so causing the foi motion of i/ifts oi iojk^s 
of nutiitive innteiial which travel slowly into the locesses ot the 
digestive cavity 

6 On killing a specimen which liad lived for .some i.ime in 
water with an admixture of caimine particles and had exhibited 
the phenomena desciibecl undei S above, 1 found cai iniiiG jiartides 
in the gastric cavity and in the ladial cteca Again, in the case 
of living specimens which had been “fed ” on cainiiiie, abundance 
of the jiailides apjieaied in the fluid expelled from time to time 
by the anus In jDiepaiations of the living tissues one can 
demonstiate the leadiness with which paitides are swept intc. 
and out of tlie radial caeca, collected lound the entiance to the 
intestine, and even (though tins occuis less easily) earned along 
the intestine into the rectal cceca. 

7 The intei ladi.il or loctal cicca of Fniania aie excoplionnllv 
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large, and are presenb niiiformly in all iho interr.M(lii, Tiny 
have distinctly mu.scular walls winch coiitiact and expand 
rhythmically at shoit inteivals, sometimes with such activity as 
to suggest the systole oi the auricular poitioii of a heart As 
obseiverl m living preparations, the coiiti actions do not usually 
affect all the caeca, or indeed the whole of a single cfecuui, at one 
time, but piobably in nature minor contractions of the c.eca oi ol 
p.iihs of them are continually occuriing, serving to cause changing 
of the contained fluid It will be remembered fiom pp. 7-8 
that there is no ciliary provision for outgoing currents from the 
rectal cieca. Presumablj'-, it is the more or less simultaneous 
contraction of the whole set that pioduces the peiiodical ex- 
pulsion of watei through the anus, which was lefoiied to undei 4 
(p 11). Turgidity may piovide the stimulus to this act. At 
any rate, simple picssure by the fliigeis on the iiboial aspect of a 
distended Fc»'ania will often, after the lapse of a few seconds, 
induce a perfectly typical expulsion of fluid by the anus The 
body-wall in Poiama is unusually thick and elastic, and when 
the anus closes these propeities may be ol use in causing negative 
pressure within the diflerent paits of the digestive cavity, and 
thereby aiding the paits to become filled again with fluid oiitei mg 
by the mouth and loaded with paiticles collected by tlio aetm.il 
ciliatiou. The mterradial or rectal cieca of AUenas rnhcnn and 
of the majority of staifishes aie much smaller and loss unifonn 
than those of Porania Howevoi, alike in Astenns i Hhens, 
A glacutlis, Solmter papposus , and iS endeca, these eiPca show 
contractility, and probably have to do with the passage of inatei ml 
along the food-eaiial and with the evacuation of hocus. 

8. After specimens have been deprived of solid food for a tune, 
the addition to the acpiaiium of fuiely-divuded nut/iitive material, 
e. g , debris fioni the nvaiy of a sea-urcliin, spermatozoa, etc., 
is almost invariably followed in the conise of a few hours by 
an increase in the weight of the specimen. T'hi.s increase is 
lost a day or two after rcplacemoni in clean water, and is, I 
think, to he explained hy the taking for the tune being of 
extia fluid into the digestive cavitv along with the susp'mdod 
food-particles. Bpecimeus kept in a glass vessel, through the wmll 
of which their oral siufaces can be observed with the help of a, 
microscoiie, will often he found to le-spoml to {igitatiou of tlie 
water near them hy opening the mouth, paiti.illy protruding tlie 
pharynx, and actively swallowing food-pai tides One must 
exeicise much caution in attempting to feed Porania, wat,h spei-iu 
Individuals, if left too long (24 hours) in a mixture showing only 
slight luilkiness, may distend themselves with water to an ex- 
treme degree, sometimes reaching more than twice their former 
weight. This is usually followed, in my experience, by loss of 
vitality leading to death wuthin a wreck or ten days, the sperm or 


■'* S*‘e footnote on p 13. 
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lbs pioflucts, or simply the great distentiou, having a iiiarkedly 
injurious effect 

9 If the oral surhice of a Pormua be sliarply iiritated, the 
spines at the luteriadial angles of the mouth will close in and 
by inteidigiitating with each other will cover up the inoutli- 
opening completely In the same way the whole or any pait ot 
an ambulacral groove (see PI. I fig. 1 Amh GrJ) can be entirely 
shut in ]jy the spines on opposite sides of the groove. We seem 
to have heie a ready means of protecting the mouth fiom exposure 
to streams of inacceptable or injurious pai tides 

10. It may be Sfud that all the details given above are to be 
explained in teinis of endodermal lespiration. Probably this kind 
of respiiation oceuis in our species, as, indeed, it does in other 
aquatic animals (7). Certainly in captivity Poramtt exhibits 
reniaikable power of healing after injuries to the body- wall But 
were internal respiiation the only oi the piiucipal function, one 
would expect this function to be cared for in other starfishes, and 
paiticulaily in such a starfish as Asterias ruhens^ which feeds in 
the ordinary w’ay fai more greedily and must accordingly exhibit 
far greater tissue change than Porania Yet inwaid curients 
of water tluough the mouth cannot be observed y\\ A. ruhens, 
nor does ihythinic expulsion of water tluough the amis occui 
However, toi final evidence on the relation of ciliary action 
to luitritiou we must have reeouise to obseivations on tlie 
liehaviour of Poninia and other starfishes iindei ciieumsbances 
which preclude them fioin obtaining food by any other means 
than the action of ciliaiy currents. Aecoidingly the following 
and similai experiments weie instituted. 

A starfish after being carefully weighe<l was placed in a bell- 
j.u, the wide end of whidi was covtr^d by ban -cloth of fine 
mesh, while the nairow end was connected to a siphoning tube. 
]Sre.\t, the bell-jar was imnieised m one of a senes of tanks with 
continuous sea- water circulation, and outward siphon action was 
sfiuted liy means of the tube from the bell-jar into another tank 
set lower in the series. Constant change of water within the 
bell-jar was thereby assured, and at the same time the entrance 
into the bell-j ir of all objects ot any size was effectually pi‘e- 
veated. At intervals the starfish was taken out and weighed 
and the inteiioi of the bell-jar cleaned. The hist specimen of 
Po)anuivfAs put in on Feb 28, 1914. At the end of four and 
.1 half months, the mean of several weighings done within the 
la^t week of this pei lod was practically the same as the mean of 
tlie weighings done in the fii’^t week of the period. Thus 
nothing at all was lost between the end of February and the 
middle of July, that is, diiiing the period when microscopic food- 
paitieles are most abundant in the tanks. Since July there has 
been some loss of weight, but the specimen is still healthy 
(October 18) Seveial othei Pormua similaily treated lia,ve 
leiu.iiued healthy for almost as long a i)eriud, and the smallest 
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(jf thebe incieabecl slightly m weight during the iiioutlis uf May, 
June, and July In contiol e’ciieiinieiits, specimens of the 
common Crobsfish, Asierins ride/ts, kept under like conditions, lust 
weight steadily and died, as a rule, in less than eight weeks. We 
may note in this connection that the sucker-feet of /'o? a^t la ai e 
arranged only biseiially, and that they are neither paiticulaily 
strong noi ai"e they kept actively in use. At the Millpori. Mamie 
Station the Porania are nevei seen feeding on shell- fish etc , oi 
on then neighbouis as other species readily do Yet for sevoial 
seasons tlie Poieniia have remained healthy in the tanks as long 
(nine months or theioby) as circumstances made it convenient 
to keep them. 

In view of the d.ita given under 1-10 above, it is, I think, 
impossible to escape fiom the conclusion that cihaiy feeding 
plays a part in the nutritional economy of Porama 

AsrROPECTEN IRREGULAEIS (PI- I tig. 2). 

It will be seen from the details given on pp 6 7 tlmt the 
general arrangement of the cilia in Astropecten is suggestive ol 
cihaiy nutiition Strong oialwaid currents run in the ambu- 
lacial fnriows, being fed by latei-al streams coming from the 
roof and sides of the disc and lays along the grooves between 
the transveise rows of amhulacral spines. The interradii ai e 
povveifully ciliated towaids the mouth along avenues bordeied 
loy short, thickly clustered spines. Tlie whole abor.i,! suifnce 
underneath the great paxillavy umbrella has its cihation so 
ananged that particles which manage to get tlirongli between 
the tips of the spinelets into the subpnxillary space can hardly 
fail to be swept ultimately to the moutli-opeiung, by way of the 
intei radial or the ambulacral gi'ooves. ^Phe denticles, or large 
spines of the interrachal angles, aie ciliated from base to ajicx, 
and frequently pioject right into the raoutli. [f a specimen, 
.ifter removal of tlie aboral body-wall and the roof of the stoiiiach, 
be placed mouth downward in a shallow dish of Avater with 
suspended carmine particles, a very active upAvard ed<ly of 
particles through the mouth aviU soon ho found to occur. The 
tube-feet of Astropecten aie pointed, and the animal h.i.bitu.»lly 
crawls on or burrows in sand Ft aviII, of course, find shell-fish 
and other animals to feed on there, and, as a matter of fact, 1 
haA^e taken out relatively large shells fioni the stomaclis of dis- 
sected specimens But the sxnd will also conkiin abundance of 
microscopic food-pai tides The tiny spinelets whicli malce up tlie 
paxillm aie A\’-eakly ciliated fiom the base to apex The conjcctme 
may be hazaicled that this cihation, Avhile keeping out debris, 
will nob preAmnt the more active microscopic organisms from 
getting past the spinelets into the snhpaxillary space Once 
there they will of necessity be swept toAvaids the mouth, and 
get the chance of passing into the stomach and being entangled 
in mucus An anus being absent, AAaste Avatei Avould have to 
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escape through the mouth, as occurs in the feeding star fish- hi i\a 
(4, p 240). However, I have not yet kept Astropecten alive foi 
long periods under the experimental conditions clesciibed above 
in connection with Porama , and as regards the cihation it mu.st 
be remembered that, in a burrowing stailish, gencial and local 
lespiration will best be piomoted by cun ents drawn from the 
aboral suiface and the arm-tips. 

SoLASTEE PArrosus, and othee Stabfishes. 

S papposus has powerful sucker-feet, the bi-serial setting of 
which is moie than compensated for by the increased nnmbei 
of the lays. It feeds readily on almost finy kind of ainrnal food, 
and in general the cihation on the oral aspect, except in the amhu- 
lacral giooves, is away from the mouth However, these gioovcs 
are numeious an oralward cuiient sets in stiongly along each ; 
active ingestion of caimine jiarticles may occasionally he observed 
to take place; opening of the anns and expulsion of fluid occur 
repeatedly * at certain times; carmine pai tides may be piesent 
in the fluid expelled, if the specimen has been previously kept in 
w.ater with this substance in suspension , and, finally, pai tides of 
catmine may be found after death in the stomach of a smiihuly 
tieated specimen Small Solasteis kept under the experiment.il 
conditions deseiibed in connection wnth Poiama lose weight 
and die ofl’, but not so quickly as similaily-treatod specimens of 
Asterms rubens On the whole, I should judge th.it while ciliary 
feeding may, and pi obahly doe.s occur to some alight extent in 
the Solasteis, it is a side result of other piocesses which subserve 
eudodermal respiration and emptying of the food-can<a,l 

As legaids other starfishes, 1 have had the opportunity of 
investigating the cihation on the oral sin faces of Aster icts ivhevs, 
A glactahs, A mulleri, Henricia saiigittnolenta, Asieriva gibhosri, 
and Palmipes placenta In none of these, however, aie there 
cui rents towards the mouth except along the anibul.icial grooves, 
and, so far as my experiments have gone, none lias appioadied 
Porama in ability to survive after deprivation of solid food 


Bearing on Phijlngevy. 

It IS genei ally agreed that the ancestor of Ecliinoderins w'.is 
a hilatei.illy-syiniuetrical ciliaiy-feeding pelagic organism, anil 
that indial symmetry w'as acquiied duiing a, stage of fixation 

^ In thefanks .it tho Millpmt Mai me Station, wheie the Sola'^tors feed fieelj, 
the fluid expillcd i>, dnik eu-cii id coloni, and is thrown out with considoiahlo loicp 
In a paiticulai spccniien of huge w/e, expulsions weie olisuiicd to otcui at intenals 
aveiaging eight immites duniig a period of nii houi and a quaitei, the anus remaiii- 
nig open toi fioiii 1 to 6 seconds on e,ich occasion 'Ihc hist two oi tin ee expulsions 
weie poweiful, the stieaui of colouied matfei emitted into the w.itei leathing a 
length ot nine inches Ejection became we.ikei theic.iitei, and ceased at tlio end of 
the peiiod iiained I am iiidehted toi these data to Mi R Elnihnst, .Supeiin- 
teiideiit of the Millpoit St.ition, .iiid to the Rei W Steien, R.A 
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The View put forward hy Semon (6) that tlie Iii.st Eclnno- 
deniis weie Pentactula-\i^& foinus (wliose ncaiost r('[)uvsuntatnf.N 
are now to he found among the Synaptuhv) li.is pioved uimatis- 
factoiy on many groundh. If we follow the Pohmttnzooii theory, 
of which Bather (1) is a foremost suppoiter, we must figure the 
Proto-ecliinoderm as a Cystid-like animal But from the eni- 
hryological point of view, as was first bi ought out by JvlacBride, 
there aie stiong objections to deriving the Asteiids fiom any 
form Avhich was oi had been attached hy the (larval) light or 
the (adult) aboral aspect, and in his memoir on the development 
of Astenna, MacBride (5, p, 398) put forwaul the view that the 
Asteroids and Oi molds sepiuated ofi‘ from each other as eaily as 
the fixed stage of the aiicestoi 

It seems to me that lecent emhryological evidence and, in 
jiarticuhu’, the data from Asierim rithens L., stiongly suppoit 
this view, or, at any i ate, that pait of it which denies the 
Asterids directly from the fixed ancestor The larva of -1 raheii,s 
IS a feeding bipiiinaria, and confoims almost exactly to the con- 
v^entional DipUurula. It has, as I believe, a primitive circulatoiy 
centie(4, p 273) resembling that found in the Enteropneusts 
and Pterobranchs, the phyla most nearly allied to the Echino- 
deims. It develops an attaching organ in the middle lino 
unterioily, fixes itself, bends leftwards, and giadually acipiiies 
radial symmetry. During this pi*ocess, the lar\'a,l a'soph.igus, 
stomach, and intestine are retained, while the clianges undeigone 
by the ccelonnc cavities are perfectly siinplo a,u(l direct The 
attaching stalk, now connected with the oral side of the disc, 
becomes separated ofl:' after the sucker-feet have acquired 
adhesive and locomotor functions. On the other hand, the only 
Crinoid lai'va we are acquainted with (that of Antedon) is f[uite 
unlike a Bipleunda. It does not feed for itself, and tlio 
ontogenetic development of its ahmeiitary canal and cu'lnmio 
cavuties IS very different from any com se that could have been 
followed in evolution. In view of these facts, it seems to mo 
that w'e are compelled to derive the Asteiids from the fixed 
ancestor directly and not thiough the intcriuediary of a Pohna- 
tozoic foini But the acquirement of i.idial .symmetry could 
only take place during aii ev^oluiionaiy poriod of gre.it, if tin- 
knowm, duration, and throughout the l.itoi portion of tln.s jieriod 
the attaching stalk must have been connected with tlie oral 
aspect, and tins aspect must have lieen turned towards the .sea- 
bottom or the surface of attachment The difficulty now prosonts 
itself that the chaiacteiistic Asterid mode of obtaining food 
seems incompatible with this kmd of fixation. MacBiide’s 
suggestion (5, p. 394) that the evolutionary change took place 
at paits of the sea-bottom, where ciuients were continually 
bunging along objects which might he seized upon hy the 
adhesive tentacles, is of too “ad hoc” a natni<> to he ontiioly 
satisfactory without supplemental data But it wo find th.it 
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ciliary feeding still occurs in an adult starfish, we have a hint 
of the manner m which nutritional continuity was maintained. 
The fixed ancestor fed by ciliary activity during the time 
when it was becoming, and at tiist after it had become, an 
Asterid It is not necessary tha.t an attached ciliaiy-feeding 
organism should have its food-collecting aiea looking aivay from 
the surface of attachment. Given an aboral skeleton, the 
advantage will be the other way so far as protection from enemies 
IS concerned. The softer oral field could be closely appressed 
when necessary to the surface of attachment through the agency 
of the adhesive tentacles, which became evolved into the sucker- 
foot system. “ Easing up ” from the surface (of Crmiia) would 
allow ciliary feeding at any time. The tentacles might also 
begin to captui'e drifted or moving prey, as MacBride suggested. 
But in any case gradual perfection of the adhe.sive function of 
the tentacles would allow atrophy and separation of the attaching 
stalk, and, with freedom of movement now possible, opportunities 
for the capture of the larger kinds of food would be vastly 
increased and would be utilised sooner or latei. Ciliaiy nutrition 
would thus be first supplemented and afterwards completely 
(most Staifish), or partially {Porama)^ replaced It is worthy of 
note in this connection that the larval history of Porama, so 
far as it is known, exhibits all the piimitive characters referred 
to above in connection with the development of Astenaa ruhens. 

SUMMABY. 

A. Ciliary Action. — The arrangement of the ciliary currents on 
the various surfaces of four widely dift’erent species of Starfishes 
has been described in detail. This arrangement is constant for 
.ill individuals in each of the species, and, except as reg.ai*ds 
external surfaces, is practically the same in all the species. 
Everywhere the arrangement has been shown to he explicable 
by physiological needs. Ciliation in the periliannal spaces ha.s 
been demonstrated 

B. Ciliary Feeding. — In the case of Porama pulmlhis a 
mechanism for ciliary feeding has been shown to exist, and the 
results of experiment demonstrate that this kind of feeding 
actually takes place. As regards Astropecten^ it is only shown, 
.so far, that the arrangement of the actinal and abactinal cilia 
makes ciliary feeding possible In Solaater papposus ciliary 
feeding probably takes place, but in an entirely minor degiee. 
The other Stai fishes examined gave negative results. The 
important beaiing of the above results on questions of phylo- 
geny is briefiy discussed. 
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EXPLANATION OP THE PLATES 


Jhetterinjj and Signs. 


Amh G). 

Ainbnlaoial gioove 

Amb Gn ' 

In fig 1, poition of an am- 
bulaoial gioove coveied in 
by inteilocknig of spines 
(see p 13) 

Ampulla of suckei-foot 

Amp, 

Ccef . 

Peiivisceial coelomic c.ivitj. 

G 

Gill. 

G' 

Three inframaigmal gills 
(abiioimnl) in the Porania 
shown in fig 1 (see p 21) 

Gon, 

Gonad 

Or 

Groove sepaiatiiig stomachal 
from pyloiic-sac portions 
ot gastric oavitj 


Inf A , 
Int~ 

Ir S 
Fhai 

P r 
Fi/C 
Fff Mes. 


BO 
Bad C. 

Stom. 


Intel o-l.ituviil angle of .irm. 

Intestine 

Intoiniilial septum 

Phai vngeal poitiou of gastm 
cavitj 

Polian vesicle 

Pyloiic CiEouiii 

Space botiveeu the two ilor«.al 
mcsentoiies ot .v pyloni 
CECCUlll 

Kectal caicuin 

Rfwlial can.ll ot water-viiscu- 
1.11 system 

Stouuicluil ipgioii of gastric 
cavity 


# Cunent centiipetal and at light angles to pi, me of drawing. 

+ Curieiit centiifugiil and at light angles to plane of drawing. 

Cunent as aiiow points and in plane of dinwiiig 

#—- >■ Cunent ns anew points and in plane of di.iwinn, hut with cnntripntal 
_ tendency 

(y>) Cunent as airovv points and iii plane ot drawing, hut with spn.il 
tendencj 


Plate I. 

Pig 1 A specimen ot Foi'ama ptilviIJus from the oi.il aspect, with aiions nidi- 
eating the duection ot the ciliary cuueiits See descuption on p 3 
and, 111 connection with feeding, p 10 Tins specimen slioweil tliiee 
infitiinaignial gills {G'), and is theicfoie so fai an exception to the lule 
th.'it 111 plianeuiAOuate Stai fishes the gills should be continod to the supr.i- 
marginal smface (see p 21). 

2. AstropBcten irnegtilai is, with aiiows indicating the direction of the snb- 
pn\illaiy ctliaiy cnrients on the aboial aspect, .ind also of the cmieuts in 
the in.irgmal, iiiteiiadial, and ambnlacial giooves See desciiption on 
pp 3,14 
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PXATE II. 

Fig 3 /ri.insvoise suction (ilugranimatic) ot ami ot Asteiins iitbens L , showing 
diieutioii of cili.iiy cuiieiits ou the various ('ctodci'iiuil, ontoiooiulic, and 
ciidodeimal sui faces, and also within the cavities ot the suckei-teet and 
ampulLu Foi the sake of simplicity, onl.i one sucker-foot is sliowii on 
cithei side of the middle line (Jeiitiipotal (p 2) cuiieiits aie ni.uKed 
by dots and centi ihigal cuiieiits by mosses Oidiiiaiy aiiovis show cui- 
lents iiininiig in the plane of the papei, that is, tiansioisoly to the .i\is 
ot the aims, while aiiows with a dot on tlie shaft indic.ite that theic 
IS in addition a centripetal tendency Auows enclosed in an olli])se 
indicate cuiiunts flowing in the dnection to which the luiovv points, but 
tending to take a spiral couise 

4 Tiaiiaierse section (diagiaininatic) of arm of l*ornnia, showing direction ot 
ciliaij curieiits. The same geueial explanation applies to this figiue as 
to fig 3. 


PliATE III. 

Fig. 5. Vertical section of Fouciiia p.issing along one of the aims, mid somewhat 
ohliquels' across aiiothei aim to show body-wall after removal ot stomach 
As m figs 3 and 4 the aiiows indicate curients appioxnnately m the 
plane of the papei, while the dots show centiitugal and the crosses centri- 
petal cuiients The tendency to devtial movement is indicated the 
cuived aiiows on the edge ot the inteibiachial septa (pp 6, 9) 

6 Veitical section (diagrammatic) through stomach etc. ot Poi a»na to show 
diieetioii ot ciliaiy cmients on the eudodeimal and 8phmchnoploui.il 
suifaces At the aetiiio-stomial maigin the ring of buccal membianu 
with outw ard ciliatioii should he noted 
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2. Abnormal Gills in ihe Starfish Porania 0 F. M. 

By James F. Gbmmill, M.A., M.D., D.Sc., F.Z.S. 

[Received Octobei 1 , 1914 Head Febiuary 23, 1915 ] 
(Text-figime 1.) 

The genus Porama belongs to the Gymna&terudse, a family of 
the Phanerozonia (Sladen, 6, pp. xxxm, 360). In P. pulvilluis 
the disc IS large and the arms short, and the actinal and actmal- 
intermediate areas are flattened, so that they rest more or less 
closely against any surface to which the staifish is adherent. The 
margin or boundary between the actinal and abactinal areas forms 
a sharp angle and is exceptionally well defined owing to (a) the 
contrast in colour between the white actinal and the criinson 
abactinal surfaces, and (&) the presence of spines which project 
horizontally outwards from the margin and are set on the 
marginal jilates. The actinal intermediate plates are very regular 
and are arranged in short lows, standing out more or less at right 
angles to the i ays, but sloping slightly towards the mouth. Siipei - 
ficially on the actinal epiderm, ciliated grooves overlie the inter- 
spaces between the roivs of plates On the abactinal surface near 
the margin, the papiihe or gills come close down to the supeio- 
marginal plates 

Apart fiom thesupeificial grooves above mentioned, the actinal 
intermediate areas, as a rule, are smooth and destitute of gills, 
spines, or other growths, except along the margins of the 
ambulacra, which ai'e bordered by double or triple rows of spines 
However, m a preserved specimen from the Millport Marine 
Station, which 1 examined for other purposes, theie appeared on 
the actinal surface a set of opaque papillse arranged with no little 
regularity, one in each of the grooves above mentioned, a short 
distance inwards from (? e to the oral side of) tlie margin. These 
papillae, being soft, were obviously not spinous in character, but, 
owing to the thickness and opacity of the body-wall, the question 
whether they were gills could not be satisfactorily decided by 
inspection, even after the ccelomic cavity was laid open and viewed 
from inside. Serial sections were accordingly made, and the 
structures referred to were then found to be peifectly typical 
papulae or gills The accompanying figure illustrates somewhat 
diagrammatically a section, vertical to the marginal edge, show- 
ing one of the infra-marginal and three of the supra-marginal 
gills. 

As Joh Muller fiist noted (5, p. 163) and as was emphasised 
later by Sladen (6, p. xxiv), starfish which possess well-developed 
marginal plates have their papulre oi gills limited to that part of 
the abactinal surface which is bounded by the supero-maiginal 
plates. This provides one of the important distinctions between 
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the Orders Pliiiuerozonui and Crypio/oniii, these Uuh'i’s lieinj^ 
called by Skden, in consequenne, the Stenopiien.siii Jind Adeto- 
pneusia respectively. 

That the division iii question is not an altof^othi'r iiiitiiral one 
luis been pointed out by vaiious siuthorities (e.f/. dellrey IJell, 1, 
and atacBiide, 4). Further, as J have n-contly ])i'ovnd (3), Idle 
larval history of the phaneimonatti Poninia re-seinliles in its 
essentials that of the typically cryiitozonate AsierufN nihnii. h (3), 
both Species having a feeding hipmnarinl laiva which changes 
into a brachiolaria and becomes attached at inetauiori)h()si.s. I’ro- 
b.ably the occasional presence of infra-nnirgnial gills in Ponmui i.s 

Text-ligiiie 1. 



Veitieal section tliiongli nitciiadiul niiiignial eilgc, hliowiii}' 
tho aliuoniml distiibntiuu of gills. 

ah hie, .ibactiniil body-wall ; ah ff., iibiu'tiiinl gills ; itcl.h.ir., iictin.il liodj -wall ; 
ai # ,1/ , iictinal gilliji/, iwu't of ii lunigiiml idate , ?»//., mavguial tslgr, with 

spinp 

not due directly to atavistic or ancestral eausos, bull is a parallel 
manifestation, in an individiitil belonging to a particuhir .islerid 
Family, of a tendency or potency whieh has hoiMi fully roali.sed 
in the vaiious members of numei*oii.s otlier Families. 

In any case, the specimen of Fora/iiin hero described deserves 
notice, because, although, as is well known, tlie Linckiidte (6, 
p. 397) include genera some of which- have, and otliors Ij.mvc init, 
.ictmal gills, no instance of abnormal gill-<listributinii within a 
particular phanerozonate species appears to have hithei to been 
recorded. 

* Tlneeotliei specimens of Voninia with uctiiml gillw b.ive recently Ix'i-ii nbt.mmd 
.it Alillpoit Seveinl such gills are pioseiit in the specnnen illnslriited in tig. 1, 
PI I. of the pieceding jiaper. 
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t> ( 'uiifriliul to M Sln«l\ of liu* Dni^onfly Faunti of 
l»orni‘o,' — Pori 111, A ( *oll(‘oii(ni nitolt' oit Moiiiii Kuiu 
Jt.tln l)\ i\lr, »), ( Moiilloi) ill Soploittljor niid Ortolicr 
111 III. Bn P. P. Laii»law, M.A.((lan)h.), P.Z.S. 

' Itt'UMid ftctiilii'i 1, till I l{i<ii<I Miiu'Ii !l, IDiri.l 

f'l’t'vf-liniiros 1 -5 ) 


Iitst (ij (lie ICS 20 

SjsO'miitlf 

Vtin'imio , s|i. ti. S3ti 

Miii't'oiiiiihii /'I'ii'it. s() H i!l) 

t‘tii iiilii/t/in It tinlitiiiifitliH, II HI 

/'. fiiiiiitiSy ■'ji n H3 

fllniiiiiii Ill’ll nl Ill'll lu”!, (Xi’ii. I't sp. 11 HH 

l{/iiiiiufijiliii iiiiuitfniii, sp II Ho 

I’i’iiliiifii f,i It iihiluilm iiMH, vp. II. H? 


•SV( p'li II. fill Pm ttdiitfi'itim^) ihi/iniiii LmWuw HI) 


U'll Hpi't'JrH. 


ANraopTi'iiiA. 

li r II t I, I, (I I, I II 1 

liliiK 1 , 1 , 10.1 ^ r. 

1 Oi'flii /nnii ifhitn’iciii (Miuitoi)*, 
iJ <) tihfiiii'uiii (liiinii 1. 

H, () I h lt,( iSi'Ijs, 
li Ti’idiiiuii iini'imt (Hmiii.). 
ii. T /'(hi 1 1 a (Kmiili ) 

(t. Ziiifinvn' irn Mvs, 

CoioinuiN i:. 

7 . Miu'i'iimiii iiilvrihi, sji. ii. 

H Miii’i'iiiiinluiJ'iiU'iu sp II 


I ZYGOPIEEA. 

I A <1 11 1 0 N 1 1 ) 1 , 

Ahkionin 1 , (=C'Ar,DVir,UYutN 1 
mihii Holjs) 

0. Uah'iiiiiniln I’jimu'qimim Foeistin 
11) rehfiilii) umixiiii Ki'l.v*! 

1 11 Pivudinihfin 'lUhioihtlis, s\y ii 
12 P hiiDitlin, sp 11 
I IH P. .sulit’iinlahit Solj s 
I 14 Jhwadi'tta aj'g,i/i nuh'S (Hulys) 

15. Jthnwnnira vUhmpes, gt’ii sp n 
j 1(1. lllniiocffpJia iiioitHoni, sp. n 

17 . Jiliiiim'i/plnt sp 

CniNA(HtlONIN,T (=Ariuonin.i, 
svnmi Si'lvh) 

18. Civhi'i'iix nemorii'idii Liiulliiw 
11). J^iidimlirtn hmfiatiicHSis, 'll) ii 

20 ( Wiiijfi’tim sp, 

21 Stmiiprioii dnhinm (Lsiiill.iw) 


ANISOPTEBA 

L t H K I, r, tr L r je. 

jjIBKrXUHNAJ 

1. OllTUETlUIM OJ,AITOUM (Ei’imev). 

Orth&trum- (jliiii,ciimb JiiK, Cat. Coll. Belys, x. pp. 233-234 

* [The piiu’iitluisps mmiml the imint's «f jiutliois placed alter scientific imuiei 
111 thI^ juiicr me used in ntcoiilaiice with Article 'li ot the Interiiatioual Rules on 
Winnciii hitiue {Proc 7 tli lilt C’liii};. Rostoii, I'.MJ?, p 14 ( 1012 )) — EniroiiJ 
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2 fj ^-7 nd. yol>.l.‘{ (No.'.'. 29, G9, 19 U)- UfjnN. 1G.9.1:{ 

(No. ni, 1914). 1 9 4.9.1 mr. R (No. 7.‘1, 1914). 

2 5? ‘50 

Tins spwnes hns lioou onptuu'd }n-i'Vioiisly on Kinn llitlu l>y 
Evevett. 

2. OiirjJHTftUM 'mrACMnAi (liurin ). 

Orthelrum, lestacemn lef<tace/un llis, ll'it. W<4y.s, x. ]>. J.Jo 
(1909) 

Orthetiimi tesUic&ii'm, id. Ann. Hoc. Entoni. I>*‘lg Iv. 1911, 
p. 252. 

8 d c? 30.9 13 (Noh. 20. 27, 28, 30, 31, 33, 30, 71, 1914). 

3 OllTIIETUUM C'LELIA Holys 

Orthotn(,m. ‘p> ainosum cMia Ills, (J.it.. C!oll. Holys, pp. 239, 
242 (1909) 

3 d d, 1 ?. 29-30.9.13 (Nos. 9, 34, 10, 07, 1914). 

These spocunens must, I heheve, be ivlerri'd here. 1 note, 
howevei', that, the ndult male lias the thud abdominal segiuont 
dusted ovei with a bluish bloom, as well as t.he ticst and second 
segments. 

4. TiUTnFiMi.s AURORA (Bucni.) 

Tritlmma aurora Ills, Cat. Coll. vHelys, xi\. pp. 77.0 778, 
fig. 442 (1912), id. Ann. Soc. Entoni. Belg. Iv. 1911, j). 254 ; 
Laidlaw, Records Indian Mrs. viii. (iv.) p. 3.38 (1914). 

1 d 1.10 13 (No. 21, 1914). 1 5 . 20 9.13 (No. 0.3, 1914). 

5. Trithemis festiva (Ramb.). 

Trtthmils /eshva Ris, Cat, Coll. Sedys, xiv. pp, 790, 798, 
figs. 450, 457 (1912). 

2 d d. 10.9 1.3 (No. 18, 1914). 1 d. 10.9.13 (No. .50, 1914), 

nn mature. 

Thi,s .Species has been taken previously on Kina Halu by 
Eveiett. 

0 . Zygonyx iJiiN Selys. 

ZyrjonyM Ins Ris, Cat Coll, Helys, xiv. p]», 820, 82.3, lig. 178 
( 1012 ). 

1 d . 20.9.13 (No, 04, 1914). I d . 1.10.1.3 (No. 10, 191 1). 

CoHDin.llN.1) 

7. Macromia bu' 1 'krim 3, sp. n. ('roxt-ligs. 1 & 2.) 

3 d d, 2 ? 5 . 23.8,13, 10, 11, 12.9.13 (Nos 7, 1.3, .39, 50, .58, 
(1914) 

Length of abdomen d 40 + 3 mm., ? 44nini. 

Length ofhind wing . d 43 mm., 5 40 mm 

Length of pterostigma. 2'5 nun. or a t.rillo l(>ss. 
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Venation foiiuuU ' 


An « 

n 


Pn n 
9 


Suprat 

3 


M 




9 11 2 i 

r(13— lo) (7—10) (2-3) (4—3) -1 

1(8-10) (10-12) (1-2) (1-5)3 


Text-fignre 1 



Macromia euter_pe 


Wmgq ot tjpe male (A) ami ti'male (B) 
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(S . Wings without any tvaco of oolounng, cv(‘ii iiii lilit* extiviiiu 
Im^e. Ptemsiiginatii, bliick. 

Head Lower and a.nt<‘rioi‘ surfaces entirely i iissot-hrow u. 
Vertex a rich metalhc blue. 

Prothorax broivn. 

Thorax' Dorsal suiface brown, its u|)j)ei i.liird ■\vitli a luetallic 
green reflex fSides also inctalln* green, wi1,h a, brown baud ot 
moderate width enclosing the stigma., coutimioiis a.bo\<‘ w'll.h the 
brown interalar sinus, .lud below w'lbh the brown colouring of the 
under surface 

Abdomen Segments 1, 2, .‘1 a little dilated, as are 7, 8, b, t.he 
three latter each with amarkeil dorsal longitudinal keel , 10 witli 
a similar keel, which is raised to form a w'ell-markcd projocf.ion 
at tlie base of the scgimmt TJie abdomen is lilack, s.i\e foi a. 
sqiiaie yellow mark at the baso of 7 on its dorsal side; this 
yellow iiirirk coveis roughly the first quarter of the segmont 

1, 2, 3 havo a distinct metal lie-green lustri!, w'liieh fades 
giadii.illy and di,sappears a,Imost entii'idy on L 

The legs are long and entirely black. 

A)ial appendages (text-lig. 2) black, the lower one longer tli.in 
the upper pair and disf.inctly bituborculal.o af. its (>xtii>unty, and 

'rext-fignre 2. 



with a blight upwa.rd curve, 'riio upper pair each c.irry a very 
small tooth on their outer imu'gm at tho middh' of their Imigth. 
This tooth is so small tha,t it may be spokim of as “ olisoh'scent,.” 

Tho female in colouring scarcely differs from th(» mule , the 
bases of the wings have a voiy faint smoky-yollow tinge. 

The abdomen is, on the whole, stouter than in the male, ami 
consequently segments 2, 11 and 7, 8, 9 not so markedly dilated. 

The types cf $ will be deposited in the Ibitisli Museum. 
Co-types J $ in Sarawak Mu&eum and cf in my collection. 

Ill general, this species approaches M. vmtwoodi Sclys. J 
have some doubt as to whether the male from Banka ilescribcd 
by Selys lu the 2’"® Addit. an Syiiops Cord, is I’eally co-spocific 
with the female which is the ty^’pe of the species. In any' case 
the male of M. euterpe differs from tlut male iii <lot,ails oi 
venation, in the position of the bo.s.s on segment 10, and in f«he 
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chavRcterof the upper iuitil .ippeinlage, whieli iii Helys’s speriuiou 
IS said to possess “ une forte deni oxterne,’' a des(‘ri]>t]on Avhich 
scarcely applies to the three males of M, eiiterpa now before me. 
The fe)n^^les for their part difter in then* lesser sta.ture, as ivoll 
ns in venation, from the type of J/. weatiooodif vidiudi appears 
to have been lost. 

8. Macromidia pulva, sp. n. (Text-fig. 3 ) 

1 6 . 11.9.13 (No. 20, 1914), fully adult. 

Hind wing 35 mm., abdomen 37 mm., pterostigma 3 min. 

Venation formula — 

Ann Prill Ciia Supiat. A A. 

21—22 12—11 3—3 3—3 

10—12 1.5— ] 6 3—4 2—2 9—8 


Text-figure 3 



Wiiifjs q{ Maprinmdiafiilm, 


Anal angle rather more acute, and anal margin of hind wing 
rather mure deeply convex than in the example of i/ rapnla 
figured by Martin 

W^ol(JS with a marked smoky-brown tinge, deeper in costal and 
postcostal spaces and at extreme base. Pterostigmata grey- 
brown. 

Head Eyes dark brown ; upper lip yellow-brown ; the rest of 
the head entirely dull hrown, with a slight metallic violet reflex 
on the frons. 

ProtJiorao' dull brown. 

Thomx Dorsal surface dull metallic greenish brown, with an 
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ill-defined iintehumei-al Inuid of y(dlow-ln‘o^\ n Hides of 1,lie muuc 
colour UR Uie antohninoriil baud, wiih n brojid im'billic frrei'u 
In’own bund under enoli wiuff 

Ahilomen gener.illy very dark brown , si'inmenis 2 7 caeli wi1,li 
u ring of liglitor brown diskilly. in 2-1 orcupying neuilv ibc 
binder lialf o'!' tdie srgnii'iit, and in 2 extending iorward ].lt(^r!lll,^ 
ne.irly to the anterioi eiul. Ju each ease tlio f'xtreuu* api'X of 
the sogment has a darker ring; H-10 aio uniformly \ery dark 
brown 

Leys reddish brown, darker ai the articulations and terminal 
extrenutiesi 

Anal append, ages unitorm dark brown in colour, suuil.ir m 
form to those of i/ rapkla, but the lower appendage is nea,rly 
equal in length to the upper jiair. The lower ma,rgin of each of 
the latter is more regularly curved than in that species, and 
there la a small projecting median ventral tool.h on ('.leli. 

Veiy closely allied to M. rapida Mai tin, the iype of tlu' genus, 
which ivas captured in Tonkin. 

The type-specimen of dJT. ftiha is dopositt'd m the iJritish 
Museum. 


ZYGOPTERA. 

A 0 It T {> N I n 

AGRiONiNiis (ssOALoin’ERYuiNA'i sQnsa Holys). 

9. Mai'ronoidk.s cyaneipbnnis Foerster. 

Alatronoides Gganeipennis Foerster, Wiener Entom. Zeitnng, 
1897j iii. ; id Ann Hoc. Entom. Belg. xli. 1897 (sep.), pp l-h, 
fig.ii.; Laidlaw, Journ. Hoy. A.Riatic Hoc. Straits Braneli, 
no. 63, Dec. 1912, p. 95. 

c? cf) 5 $ 5 (Nos. 78-89, 1914), taken between Hejit. 1th 
and Hept. 19th, 1913, mostly on Sept, lltli. 'I’wo males ivoio 
captiu’cd a.t a.bout 3900 fl.. above se.i-level. 

10. Vestaijs amuona (Solys. 

Vestalbi anioma Kirby, (!at. Odon. p. 10,3 (1890); K.n.seb, 
Entom. Naehr. xvii, 1891, no. Hi, p. 243; Kruger, Stott. 
Eutom. Zeit. 1898, p. 75; Jjaidl.aw, I’roe. Zool. Hoe. kond 
1902, i p. 87 ; Williamson, Proc. U.H. Nat. Mus. xxviii. ]>. 18.3 
(1904), Hus, Ann. Hoc. Entom Belg. Iv. 1911, p 2.3>1. 

11 cf c?, 5 $ $ . One cf , 3000 ft., 4.9.13; the other si ii'eimons 
10-11.9.13, no data (Nos. 91 -100, 1914). 

De Selys lias commented ou the consider.il )lc din’eroiiees in 
.size existing in a number of specimens he examined Fiom fiabmui 
(S'"*-’ Addit Synops. Calopt. p. 475). The extremes noted by him 
were a.s folloivs : — 

Abdomen . (5 38-50 mm., ^ 35-34 mm 
Lower wing d 31-36 mm., 32-35 mm. 
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Meahun'uionis of ilio liiud Mv. Moiilion’s specimens 

hnlifMte po-isihl) l.li.tl. ilio siMrie^ pro, soul, s jui oxuuiple of dis- 
eontumons i.inalpioii. In oi!>lit of males tlio wiiij^Mongtli is 
abimi .‘iT-r) mm., wil.li :m (*\l,riMuo r.nigi' between ,‘)7 mm. imd 
38 5 mm In ell tlie.so .sitoeimens tlie length of the abdomen lies 
Homewbon* about IK HU mm. 

Jn the iv.st of tbe males the lengUi of the hind wing i.s 
decidedly le,ss, about .*14- mm., and of the abdomen roughly 
44 mm. 

Three of tbe females are huge (length of hind wing 37-5 mm , 
37 5 mm., 30 mm respectively) , the other two smaller, with a 
moa.suromeni. of 30 mm apiece. Tho length of abdomen varies 
broadly as the length of tho hind wmg. The figures are, of 
course, t.oo small to admit of any certainty, hut suggest a dis- 
continuous A’ariiition m hotli sexas. 

'Phe more mature speeimens of both sexes, whether large or 
small, show the smoky shading of the vings, especially near the 
inargiiis. Tho younger individuals ha\’e the hody of a.ii intense 
emorald-gvoeii, in the older a more golden tone prevails. 

11. J^SKlJBOlMl VA SlfHNODAnrH, Sp. 11. 

13 cT d,l ?. H*).b.l3, 3(UI.13, 1.10.13 (Nos 11 , 14, 15,28, 
24, 52, (50, 70, 72, 75, 15)14) 

Hind wing* d 27-28 mm , $ 27 mm. About 20 Ann. 
Abdoiiieii. cT 33-35 mm., $ 27 mm. Aliout 28 Pn n. 

'I’iiis specu's IS, I behove, in all probability identical with the 

larger example.s ” spoken of by Selys in his original description 
of i'*. sahcostahft. From oxam 2 )le.s of bol.li sjiecies that I have 
been able to examine from several localities they difier in certain 
well-marked a.nd constiant charactev,s 

P. (siifinodalh is distinctly larger. In none of the series is 
there a black ra.y in the subcostal sjiace of tbe fore wing, and on 
the hind wing the space l»(‘tween 11 and Mn-y is always nn- 
coloiired iq) to tlu* level of the nodus. 4'heauiicles on the second 
abdominal st'gmeni are relatively and accually larger than in the 
allied spix'ies 

Jn the fully aduHi ma,lo the whole body is a licli \ehety black, 
exceeding the uiqier lij) ami gome, wliicli are him' m colour and 
have a iiorcelhuious (icxture. 

Y'ouiigor males show traces of ])n.h> yoljow dorsal and lateral 
markings on tho thorax. Botli iiains of wings have a distinct 
browiiisli tinge, deepest in tlie co.sta.l spaces. The lower wing 
has its basa,l third, roughly speaking, hyaline , but tbe subcostal 
sjiaee in several .specimen.s lias a daik ray, it.s middle third is 
metallic blue oi green, a.nd its distal third is black As already 
icmarked, tbe .space bounded by II and M 1+3 is always hyaline 
up to the nodus ; for the re.st the inner margin of the metalhc- 
lilue colouring’ is irri'guhu*, but advances most nearly to the base 
of tho wing in tho space bciaveen M.i and M(t The outer iiiaigui 
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of tlie colonving is a, straight line approximately at right angles 
to the long axis of the wmg. 

(?) 1 $ . 1.10.13 (No. 75, 1914). 

Probably belongs to this specias, which appears to be the most 
ahundant in the district where the present specimen was captiued. 
Wings with smoky tinge Head as in the male, but with a small 
pair of orange spots, one on either side of the ocelli. 

Prothorax black, with two small orange spots lying one over 
the other on either side. 

Thorax black, pulverulent belo\v, marked with yellow as 
follows — A dorsal band and a hand running along either side of 
the humeral and lateral sutures, the sutures themselves marked 
with a black line. 

Abdomen black, sides of segment 1 yellow, 2, 3, 4 with a yellow 
lateral band, which is continued on 5, 6, and 7 as a very fine 
line Appendages black. 

Leys black, the femora marked on their outer sides with 
yellow. 

The type-male and the female described above will be deposited 
in the British Museum. 

12 PsEUDOPHv'EA BASALTS, Sp. n. 

2 c? <? Kina Balu, 11-18 9.13 (Nos. 49, 66, 1914). 

Hind wing 27 mm., abdomen 35 mm. An n. 22. Pn.n, 29. 

Distinguished from its allies especially by the colour-pattern 
of the hind wings, by the relatively small size of the auricles on 
the second abdominal segment, and by the well-rounded vesicle 
of the penis 

In both specimens the whole body and its appendages are of a 
rich velvety black, excepting the upper lip, the gense, and a space 
on either side of the eyes in front, which is porcellanous in 
texture and dull grey-blue in colour. The thorax is pulverulent 
below. 

The upper pair of wings have a smoky tinge, especially evident 
on the antenodal costal and .subcostal spaces and at the apex 
of the wings. 

The basal four-sevenths of the hinder wing is of a rich metallic 
gi-een or blue, excejiting the antenodal costal and subcostal space.s, 
the median space, the quadrilateral and the submedian space. 
These are all very deeply tinged with black. The apical three- 
sevenths of the wing is entirely black, with metallic reflex. The 
boundary between the two colours is a .straight line at right 
angles to the long axis of the wing, lying some 10 cells beyond 
the nodus. The type-male is deposited in the British Museum. 

13. PSBUDOPHiEA SUBCOSTALIS Selys. 

1 cf . 20.9.13 (No 62, 1914). 

Hind wing . length 24 mm 

A typical example of the species. The presence or absence of 
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a dark line in the subcostal sjiaee of the fore wiug seems to lie a 
cliaracter dependent on the maturity or othci wise of tlie imh- 
vidinl I have seen seveial examples from Bninm aiul from 
Saribas, and except in this paiticular their chm actors are constant. 
The auricles are lelativelya little smaller and loss prominent tliau 
in P. subnodedis, and the space between 11 and ^ before the 
nodus IS occupied by opaque inetalhc-gieen colour in all tlic 
specimens I have seen. 

14 Devadetta argyroides (Selys). 

Deva delta aiyjp'oides Kiiby, Oat Odon. p. Ill 

Tetianeara argyroules Mai-tin, Mission Pavie (sep.), p. 17. 

Devadetta argyroides Laidlaw, Fascic Malay Zoul. pt. 1, 

p 199. 

5 c? dj 6 $ 5, taken during Septernbei. Two females are 
noted as having been collected, one at 2800 ft,, the other at 
3000 ft. altitude. (Kos. 1, 2, 5. 6, 12, 19, 42, 46, S3, 66, 1914 ) 


Rhinoneura, gen. nov. 

A genus belonging to the legion L^bellayo, and closely allied' 
to Rhxnocyplia, to which genus the geneiul characters of the 
venation indicate neai lelationship The wings are long and 
nairow, both pans of equal length, pterostiginata Inige and 
inflated. Abdomen long and faiily slendei, sin passing the 
wings consideiably in length Segments 3-7 (in the male) each 
about foul times as long as segment 2. Legs long and slender, 
bat not reaching to the end of segment 4 when adpiessed 


15. Rhinoneura viLLosiPES, sp n. (Text-figs 4, 5 A.) 

1 c? . 6.9.13 (No. 59, 1914) Kina Balu. 

Length of abdomen 35 mm., of hind wing 27 mm., of ptero- 
stigma 2 5 mm , bieadth of hind wing 4*5 mm 

The insect resembles in its proportions a Diphlehia^ but is, of 
course, smaller than the species of that genus. 

TFnigrs (text-fig 5 A) very nanow, transparent, with a very faint 
yellow tinge, except for the extremity of the hind wing, ivhich 
becomes smoky blown at its apex from the level of the middle of 
the pterostigma The latter is large, brownish lilack, with it.s 
costal and anal borders convex. Quadrilateral long and narrow, 
in the fore wing divided by 3 cross-nerves, in the hind wing by 4I 
“Sectors of the .irculus” separated at their origin. 13-14 
antenodal costal nerves, of these onlytw^o, via the first and third', 
aie continuous with the nerves of the postcostal space, and the 
third lies at the level of the arculus, except in the i-ight hind 
wing, where an extra (2) non-continuous antenodal lies before the 

level of the arculus ; ,7^3^ postnodals The cells of the wings 

show none of the antero-posterior elongation chaiacteiistic of 
certain species of lihinocypha The nodus is distinctly pioximal 
Prog Zool Soc. — 1915, No. III. 3 
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to a point midway between the base of tlio wing and tlio ptero- 
stigim. 

Head Lowoi surface black, ovtreuutios of lower li]» yellow 
Uppei lip ycdlow wutli a fine vertical median black hue, gome 
yellow , the lest of Llio upper huiface black. 

Prothom,iu black, a pan of miuuto yellow dots on the aiitonoi 
lobe, aii<l oil either side throe irregul.ir yellow niaiks 

Thorax doi sally black, with a narrow iiregiilar miteliumeiMl 
baud of an orange-yellow colour, broken up into tin ee paits on 
either side of these the uppermost pait cuives outwards and 
downwards to join the yellow of the lateral suiface There is a 
huull black mark at the top of the second suture. Uniler surface 
black. 

Text-figuio 4. 



of Ji/tiuaniHnr pillokipci, S. 


Ceffs black, anterior surf, use of trocha liters lirow'ii The legs 
are long and slender Thu third p.iir of femora, carrie.s on the 
dorsal suif.ice of each a. roiuarkablo “fur” couiposod of vei y 
numerous shoil. ha.irs, the longost of which aro saircoly eipud iii 
length to the uoima.l cilia oi the anterior iimrgms {tcvt-lig b A) 
^riie tibia’ are not dil.ited. Tlie femora of tho seoonil p.ur of legs 
show a. trace of “fur ’ similar to that of tlu' tluidp.ui, but by 
no means so well developed. 

The abdomen is entirely black, s.ive for the doisal suifacps of 
segments 1, 2, 3, 4, which are marked with brick-ved, with black 
terminal rings Segment 2 has a .small black X-shaped mark 
mulling back from its anterior luaigiii In 3 the iiaiiow bl.ick 
apical ring encloses a pair of small, ciicular, red points. Thu rod 
colour of 4 extends about foui -fifties of the length of the segment, 
running to a hue point apically as it dis.ippears 

Anal appendages black, the upper jiair longer than segment 10, 
cylindrical, siiaiply incurved at their middles, crossing each othei 
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near their apices where their inner sides are a little Jlattoiiod. 
Lower pair veiy short, conical, paiallel, and slightly cimed 
npw.irds. 

Text-figure 5 




A Fomni of BJuimmira villosipe<t, St sliowiii? liaiis 
B Aii.ll .ippenclagJb ot JPiotostiota 1 , niahahteims, $ 

This very remarkable insect .suggests sevox’al interesting 
piobleims Its wing.s, as will be seen fioin text-figuio 4, have 
all the characters which mark the small group of genera to 
which it belongs, .and these characters in all the other genei.i, 
aie associated with a shoit depressed abdomen. The wings 
show .a specialization approaching the condition found in the 
Ooenagrionime, unexcelled in any other group of Agrionime, 
and the cpie.stiou ainses .as to ivlietlior the specialization of the 
wings preceded the development of a depressed short a.bdomon, 
or whether this latter condition came into existence earlier Or, 
put difterently, is the long and comparatively slender .abdoiuon of 
Jihinouem'a <a primitive condition lost in allied genera ; or does 
it maik a departure in the e\olution of the form which will 
approximate physically still ne.arer to the .slendei -bodied 
Onniagiiouime^ 

One ivould like to know something of the meaning of the 
“fill” on the hindeimost pan of femora, but unfoituiiAtely 
speculation on this point is useless. 

16. RiIINOCYPIIA MOULTONI, Sp 11 

4 J d, 2 $ $. 11.9.13, 16.9 13, 1.10 13 (Nos 16. 22, 25, 
57 68, 1914) 

Length of abdomen, 18mm, $ 17 5 mm , of hind wing, 
S 22 mm , cf 24 5 mm 
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J/ctfe. W'liKjs wiilioiit markings, Avit,h :i. fiuut yrllow iiiiigo over 
the whole. Ptorostigma black, a little inllntod, covering 4 + cells, 
2 mm long Ann. 14, Fn.n. 20, on 1‘oie wing Quadr il.iter.il 
on all wings divided into 3 cells. Ouo low of colls only lietween 
Cii^ .xnd anal in.rigm of wing (Jii, begins to be irregular 3 cells 
beyond level of qiiadiilateral. 

Head Labium yellow, mandibles black , labruin black, with a 
pair of large yellow spots. Aiiteclypeiis black, postclypens lil.ick, 
with a large yellow inaik at its .summit Fions black, with a, pair 
of large yellow .spots between the antenme Base of aiitonii.e .ind 
a minute spot oii either side of the ocelli, genic, and margin of 
frons along the eye up to the level of the ocelli yellow, .is is a 
p.iir of sni.xll spots on the occiput. 

Prothorax black, its anterior niai'gin yellow , a lateral spot 
and a luaik <it the base of the finst pur oi ]og,s of the s.nne 
colour 

Thorax black, a tawny mange .aniohumeia,! .stripe, incomplete 
above, and the .spots at the b.a.se of both pairs of wings of tho 
same coloui, as is .a broad Lxteral band extending fi’om the l)a.so 
of the second p,aii of legs to the inetepimeron. Tn addition theio 
is a pale yellow line covering the upper half of the hiiineial 
suture Under surface black, with yellow .at the base of tlie 
limbs. 

Ahdome-n The dorsal inaikings are hriek-red, the Liter, il 
yellow. Groimd-coloui* black 

1 has a basal antero-hiteral spot, doisal surface entire!} black. 

2-9 have antero-dorsal marks, broader towaids the bases of the 
segments, separated by the niid-dorsal caiiiia, diminisliing pio- 
giessively in size from 3 to 9 — in 2 and 9 occupying aliout one- 
half of the total length of the segment, in 3 to 8 more than 
one-h.alf 

2-8 have a.ntero-l<ateial niaiks, con llucnt with the donsal marks, 
but diuiinisluug more napidly in .size. 

2-0 have postero-lateral spots, in 2 conllueut with the anteio- 
latei'al, in the vemaiudor di,stiuct 

Legs black, coxa;, trochantei s, and a m.irk on the antenor 
surface of tho femur yellow. 

Anal aj)j)enda<jps black, the uppei pair twice a„s long as .sognieut 
10, curved inwards to meet at their extrmuitios , lower pan* about 
as long as 10, conical and straight 

Female. Colouring of the head, prothorax, thorax, and legs a.s 
in the male, but the yellow or orange is ]e,s.s vivid. Abdomnii 
entirely ivitbout the dorsal senes of marks , antero-lateial maiks 
extend from segments 2 to 7 , postero-latoral spots irom 1 to 9, 
but veiy small on the last thiee. Wings with a deeper tinge 
of yellow than in the male 

This species is very nearly allied to an unnamed species noted 

‘ In (lesuibuig the colourni!' of tho .ihdonioii I employ a nioihilL.ition of tlie 
temis, sugt'ested recently by Mi. Kennedy (Pioc US N.it Mus \l\i p 11 L 
1913 ). 
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l)y nio as occuvring cai Mt. Hatn Liiwi (Jouiu ll Asiat. Soc Sii 
Br nn. tJ.’J, p. 95). It is distinguisluHl IVoiu the latter i‘e.ulily 
tlie yellow mark on tlio summit of the postclypeiis .miuI hy its 
bioaclor pteiostigma, as well as h}'- otlior cli.irneiers 

17 BniNOCvriiA sp 

1 d juv. 20 9.13 (No. 41, 1914), 

Piobably a young example of RhinocypKa hiseriata Kelys, a, 
well-known Bornean insect 

Foerster has described (Ann. Soc Entoni. Beige, xli. 1897, 
p 210) lUimocypha stygia from Kina Bahi Tins is the only 
species not included in Mr Moulton’s collection of wdiich I can 
find a recoid 

CosifAGRiONiN-B ( = AoBiONiNAi: sewsii Selys). 

18 OcELiciciA NEMOMOoiiA Laidlaw 

Oodiccia oieinoncola Laidlaw, Journ R. Asiat Soc Str. J>i. 
no. 63, p. 95 (Dec. 1912) 

2 = C onembrmiipes (Rainb ) 

6 c? c?, 2 $ $ , Sept 1913 (43, 45, 48, 54, 55, 1914). One ? 
from 3000 ft 

1 have carefully compared this senes with the co-type of in}'' 
C iiemoricola and cannot distinguish them Dr Bis has also 
kindly examined an example of each senes with the same result. 
All the Kina Balu sjieciinens .show a veiy distinct antehiiinei.al 
band of a blue colour which is evidently much faded in the Batu 
L.iwi individuals, and, moreover, the last two abdominal &egmeut.s 
in the present series are blue above, nhilst in the types of 
C. nemoncola no blue colour was evident 

The two female specimens I cannot distinguish from the 
desciiption of the female of O.mmibrampes (Ramb ), to which 
G neiiioricola is ceitainly very closely allied. In the lattei 
&i)ecie.s the upper anal appendages are black and not blue The 
measurements given for it {loc cit.') are incorrect, and sliouhl read : 
Abdomen 46 niin., himl wing 28 mm These aie tlie proportions 
of the specimens from Kina Jialu, all of which appear to be less 
fully mature and less completely dried up tlian are the types. 

The type of C. nemoncola and examples of both sexes of the 
present series are to be deposited in the British Museum 

19. PaoTOSTiCTA KiNABALUENSis, sp n (Text-fig. 5 B.) 

1 c?. 5.9 13 (1914, 38) (No. 17) 

Length of abdomen 34 mm , of hind wing 22 mm. 

13 antenodals in fore ving. CuN lies halfway between base 
of wing and level of AUj The rudiment of Ou^ lies rather nearei’ 
to An^ than to An^. Pteiostigma lather long, covering more 
than one complete cell, its costal mai’gin shorter than the anal, 
its proximal side in 01 e oblique than the distal The veins sui- 
rounding it thickened. Venation generally that characteristic 
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of tho f^eiuis. Wings liyalino with green iind lilac iiidesrcnco, 
11, rises fiom nodus, M, distal. 

Uetul Upper suifaoe entirely Muck ^vltJl u. IceLlc kionzc i pile 
except for u. pale li.md on the unteol^'iieiis and for the thud jeint 
of the aaitemne which is light biownish 'ycdlovs. 

Frotlmacc Middle lobe priniro.se-yollow, anteiior and posterior 
lohes gieen-bronzo. 

Thoictv Dorsal .sm lace entirely gi eeii-bronzo , lateral surface 
of the same colom with a fairl}'' broad prinuoso-yellow hand , the 
nietepimeion likewise primrose-ycdlow, as aie the under suif.ices. 

Abdomen dull bionze-black, the nndei suiface ]).rlci , and seg- 
ments 3-8 each with a piimiose-yellow apic.d triaiigulai maik 
on the veutial side 

Leys yellow, posteiior suif.ice of tibia dark brown as is the 
tibio-femoial articulation Tar.si becoming darkei. 

Anal appendacjes longer than .segment 10 Upper pair bronze- 
black, lower pair latliGi palei The u])por .ipjiend.Mges arc each 
cuivod strongly doiviiwards, ending in a Ihittencd leaf -shaped 
lobe, its apex directed downwards, cairying ivcll-developecl spino.s 
on its margin. 

The loner pair are each stout and cluh-.shaped, with .i stiong 
Intel n.al tooth near the base. Townril,s then outei extremities 
each carrie,s a cuiious slender projection cniving at finst down- 
wards and then backwards, flattened l.iteially at its apex (text- 
fig. 5 B). These appendage.s pre.sent a very striking appcar.ince, 
and are cpiite unlike those of the only other male of the genus in 
uhicli the appendages have been figuied (/* joersteri Laid law, in 
Pascic Malayensis, Odonata, pt. 3, sep , p 1), fig 3 A, B). 

It seems to me perfectly reasonable to suppose tliat this speci- 
men belong.s to a .species drstiiict from F cersicolor Laidlaw, .i 
species of which only the female is known. 

At present five specie.s helougiug to ilie genus have been 
described Two of these aic iccorded from tlie (Jclchcs, i. c 
F, svm’plicinervis Hely,s and F. yracdis Kirby These a, re hoi.h 
large species and each has a wing-nicnsui’iuneiit of about 30 inni 
Tho three lemaiuing .species (7*. Jherstcri, F. oai^ioohn', and 
7b hhiabahiensis) do.scnhed hy me are smaller, with a iving- 
ineasureinent of less than 3.5 mm. 

F^foersteri, from the Malay Beuiu,snlu, has it.s anal ajipendagcs 
quite difieieut in ajipearvaucn fioin the jiresent species F. versi- 
color is (histinguisluihle by its lemaikable culonring. 

20 Ceiiiagrion .sp. 

1 c? } segments G— 10 of abdomen missing (Uo 70, 1914) 

Belongs probably to an iindescribed species 

At fiist sight it would pass for O ernhescens tSelys Hoivexer, 
the oiigm of A"^ is dnstmctly jiroximal to CuN , tliedoi.sum of 
the thoiax is of a rich, warm, brown colour, with a. coppiay 
reflex. 
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Stexagrion, geii. nov 

AVingh petiol.ited to tho level of A Quiidnlateral 
M, uses i'lom snluiodus, Its a little distal. I’arsnl el.nvs tool, lied. 
Body voxy slender ; male with simple upper anal appendages, 
female with simple postcrioi piothoiacic margin, no ventral spine 
on eighth abdominal segment Postoculai spots present 

This genus Avould appear to he in senes with Psetulcignon, 
iStenohasis [=Aichibasis), iimX 7'einobasis It differs fioin f.hem 
all by the simple character of the anal appendages of the male 
and in the relative length of the upper maigm of its quaihi- 
hiteial, m which respect it lesenibles Amjihtcnemis 

21, Stenagrion durium (La idlaw) 

Pseuclagriou'^ dnhvam Laidlaw, Jonrn II Asiat Soc. Str. Br. 
no. 63, 1912, p. 97, pi fig. 5 
1 c? , 2 $ $ . 6, 9, 16 9.13 (Nos 17, 47, 73, 1914) 

These specimens undoubteilly belong to tho species described 
by me as Pseudagrion, ^ duhvmn (loc eit,). 

They shmv that there is a woll-defined pair of postociilar 
.Spots, nearly obliterated in the type-specimen , and ni aildition, 
on the doisLiin of the tlioiax on eithei side of the middle line 
lie.s a broad blue band, inteirupte<l at its middle by a transvei.se 
black line. These mai kings are present in both sexe.s, but 
in the type-specimen, which is a veiy mature individual, they 
can .scaicely be distinguished. 
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4. De'^cription'! of ISTevv Fo-ssonal fioni Anstialui. 

By liowLAXD E. Turner, F.Z.y , F E S. 

[Rucer ed No\embei 20, lOld Read Fuliiuar^ 33, 1915 ] 

Plate I. ' ) 


Imiex 

SysxEaiATic — Pago 

Aspiilofhi/iinits fobsulatus, sp ii. 55 

Asthenothimnus hUipiitmnm, sp u 57 

„ plftii ahs, sp u 58 

„ I'urtiiHS, sp n 56 

SelotJii/nnits noielhts, sp ii. 18 

Calopnmpilu^ aui upilmellusy s>p ii 67 

„ cniiiuctenS) sp n 66 

5, pi ofc) CVS, sp 11 67 

, inalhochions, bp, n Go 

CiiMpplotlii/nnus hmdiice sp ii 16 

ISiiont iilbocliiperita sp n 63 

„ j iifodoi b<tfa, sp 11 61 

Eliiloflu/niiiisfuiitatipeitnib, sp ii 47 

^iicopi‘r!iii, nil's spvuilosvs, gen ct sp n 53 

Gpmiiotlii/nnii^ eih issmi'i sp n 53 

„ (’) miuioiiatt's,bp n 51 

Lnphiclit this > lilt oenvihUns, sji n 51 

K(n::tliboi 1(1 nlevinifh I, !>p n 59 

I'lii/itidhdlii/mnib piignltoplini vs, ’ip ii 62 

„ tonsoi ms, sp ii 61 

Fcpoiiothi/iinus ft'lmh nil's, s,p ii 15 

Fsciiiimofhynms j vbi icans, sp ii 60 

Sieuila leeuwinensis, sp n (Painilj' 68 
Tachpnompia macvlwentris, sp n 63 

Sm , subsp spicuhfei , xw^ 43 

5 , rvgicoUis, sp n 43 

„ vnipuHctati's, sp ii. 41 


The species descnhecl m this pajier were mostly collected by 
me on a lecent expedition to Australia , a few have been leceived 
from the Queensland and West Australian Museums 

Family Thyxnidje 

ZaSPILOTHYNXUS UXIPUXCTATUS, Sp 11 . (PI 1 figs 1,2) 

6 Kiger , clypeo linea angusta apicali utiinque, maeulAque 
iiiedianaalbo-flavidulib , ahs subliyalims, venis fu.scis , mandibulis 
macula basali flava , femoribus anticis inteimediisque apice, 
posticis omnino, tibiis tai sisque ferrugineis 

$ J^^igra, mandibulis pygidioquehisco-feiTugineis , segmento 
dorsali piinio oblique htiiato, .secundo circa decies tian.svei.se 
striato , pygidio elongato-ovato, longitudinaliter stiiato. 

Long 5 d 15 mm , $ 10 mm. 


Foi e\pl,iiiatiOB of the Plate see p 69 
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d Clypeus strongly convex sit the has-e, obliquely depie.ssecl 
tmvai'ils the apex, closely puuctuiecl, the apical inaigiii bioadly 
tiuncnte Head closely punctured, the inteiriutennal prominence 
\eiy bioiid, feebl}* lounded at the apex, divided b}^ a longitudinal 
caima which is continued to the base of the clypeus Thorax 
closely punctured, the anterior angles of the pionotuni not 
piodnced; median segment as long as broad, luuiided, with two 
paiallel longitudinal grooves on the posteiioi* slope Abdomen 
elongate, closely and shallowly punctnied, the .segments very 
slightly coiistiicted at the base, seventh dorsal .segment longi- 
tudinally stiiateil, pioduced at the apex into a flat subtriangular 
lamella Hypopygiiim linguiform, without an apical spine, 
oblnpiely stiiated above, the basal angles produced into blunt 
teeth Sixth central segment with a .spine on each sale at the 
apical angles Claspeis truncate at the apex, with a fiinge of 
long haiis Second abscissa of the ladms a little shorter than 
the third, second lecuirent neivuie received just bejmnd one- 
thud from the base of the third cubital cell Pubescence on the 
head and cloisuluiu pale fulvous, whitish elsewheie 

5 Clypeus punctured - rugose, without a caiina Head 
shining, with a few* scattered punctures, siibiectangiilai, neailj’ 
half as Inoad again as long, rounded at the postenoi angles, the 
fiont coarsely punctuied. Pioiiotum broader than the head, 
nearly twuce as broad as long, opaque and shallowdy puncture<l , 
the anteiior margin veiy shallowly emaiginate, with a few laige 
setigeious punctiues. Scutelluin and median segment shining, 
sparsely and finely punctuied, the scutelluin broader than long, 
broadly rounded at the apex, dorsal surface of the median 
segment shoitei than the scutellum. Abdomen shining, sparsely 
punctuied , first dorsal segment clo.sely obliquely striated , second 
w’lth about ten tiansveise caiime gradually decrcrising in height 
from the apex to the base, the bas.il ones low' and not veiy 
distinct Fifth ventral segment longitudinally striated , pygidial 
aiea elongate-ovate, longitudinally striated, the stine converging 
at the base. Intermediate tibioe dilated, basal joint of inter- 
mediate taisi modeiately broadened 

Hah. Yallingup, S AV Austiulia , October to December, o $ 
in coji 

This IS nearest to Z dilaiatns^iQ , from wlucli the male diftens 
in the sculpture and colour of the clvpeus, in the distinctly 
coarser punctuiatioii, and in the position of the second lecnrient 
nervine, which is received further fioni the base of the cell than 
in clilatatus The female chffeis conspicuously from dilatatus in 
the .sculpture of the first dorsal segment and in the shape of the 
pygidinm ; in the foinier character it approaches c«j bonarius Sm , 
but the pygidium is not comstiicted at the base in either this 
species or dilatatus It is lemaikable that although dilatatns is 
one of the commonest species about Peith in December, I did 
not take it at Yallingup, whereas I secured a good senes of males 
of the present species, though not many females This species 
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JiR's not yet been taken at Peith Mr Giles took chlatatos on 
Lepiospei muvi blossom , which the present species does not seem 
to fieciuent, most of my specimens baling been taken on the 
wing, or resting on Eucalyptus leaves. 

Theie is no tubeicle at the base of the second vential segineiit 
of the male as theie is \n dilatatiis^ the inesoijleuiae of the 
female ilo not show a small doisjil surface as in that species 

Zaspilothynnus dilatatus Sm., subsp spiculifer, nov 

A pair leceived by me from Southern Cioss, W Australia 

The male rlifieis from Peitii specimens in having a short but 
distinct apical spine on the h3’pop3-gium, and black legs 

$ . Xigra. manclibulis fusco-feiiugineis , segmento doisali 
piimo punctato, secundo tiansveise circa 12-carinato, tibiis 
inteimediis inciassatis. 

Long. 12 mm. 

5. Head subrectaugulai, moie than half as bioad again as 
long; shilling, spiarsely punctured Pronotum bioader than the 
head, sparsely and finelj piuietuied the anteiior margin vei}'^ 
shallowly emarginate. wuth a low* ot laige punetuies, fiom each 
of which spiiug'. a long haii. Mesopleurae showing a veiy small 
dmsal surface on each side at the basal angles of the «-cute]lum 
Fiist doisil segment punctnied, with a tiansveise giooie befoie 
the lecuived apical maigiii, second duisal segment with about 
twelve ti.insiei^e caiina;, all low excejit the two neaiest the 
apex the basal canine aei}' lowland indistinct Pjgidium not 
const! icted at the ha&e, obliquely tiiincate posteiiorl}'. with 
aiched caiinie at the base and on the basal portion of the sniface 
(it the truncation which is hroadlar ovate Fifth \eiitial segment 
oblic(ueh" stiiated 

Huh Southein Cios'', AT. Austialia cJ 5 in cop 

This IS 111 both sexes vei}" near Z dilatatus Sin , but the male 
difi'eis in the piesence ot an apical spine on the hjqiopj’^guiin and 
in the colour of the legs , the female in the sculpture of "the ba'^al 
doi'.al segment and of the fifth vential segment, in ddatatiis the 
formei is finelv tiansveisely stiiated, with punctures hetvreen 
the stiias, the latter longitudinally stiiated instead of ohlicjiielj^ 
as in the pieseiit form in which also the stine on the fiist cloisal 
'segment aie obsolete leaving only the ininctuies 

This species is leuiaikahle in showing a small doisal suif.ice of 
the mesopleuiie on each side at the base of the scutelhun This 
point IS one of the chief chaiacteis of the subfamih Phaei- 
gasteiina?, in which, howevei. it is much inoie stroiigh’^ dei eloped 

Zaspilotuaxnus RUfiicoLLis, sp n (PI. I figs. 3 , 4 ) 

(S Niger, lugO'^us, albopilosus, abdomine punctato, pionoto 
angulis anticis acute producto ahs suhhjmlinis veins ingiis. 

Hufo-feiruginea , abdomine ingio , .segmento doi sah piimo 
transveise lugoso, apiee transveise caiipato, segmento dor.sali 
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^ecundo transveihe decern caiinato, area pjgidiali longitudina liter 
sfciiato, aiitenms mgiis 

Long, d IBmm. , $ 11 inni. 

c Head Inoad, distuictlj' bioader than the ijionotum , cl 3 'peuf. 
convex, nai’rowly truncate at tlie apex Eyes sepaiated at the 
base of the antemise by a distance equal to nearly three tunes 
the length of the scape , the interantennal prominence very 
bioad, strongly lecurved at the sides, almost tiansverse at the 
apex and divided by a low longitudinal caiina Head and thoiax 
coar^e]y iiigose; the anteiior angles of the pronotuin acutely 
pioduced ; scutellum almost flat Median segment bioader than 
long, stioiigly sloped, and closely punctuied, the sides clothed 
with long white pubescence Abdomen elongate, shallowly 
pvnctuied, the segments slightly constiicted at the base , sixth 
vential segment with a spine on each side at the apical angles , 
seienth doisal segment not produced into a lamella, coaisely 
stiiated. the stiTa3 rounded towards the apex. Hj’-popygium 
tiiaiigulai, with a stioiig apical spine, the basal angles pioduced 
into bioad lounded teeth Second abscissa of the ladius about 
equal to the thud, second lecurientnervure icceived at two-fifths 
from the base of the third cubital cell Hind tibiae spinose 

2 . Clypeus convex, without a cariiia , head suhrectangular, 
lounded at the posteiioi angles, neaily half as bioad again as 
long, distinctly convex, with fine scattered punctures Pionotum 
t\MCH as broad as long, sjiai&ely punctuied, the anteiior maigiii 
stiiuglit, with a tiansverse row of huge punctures each bearing a 
long ban Scutellum much broadei than long , median segment 
broad, no longei than the scutellum, the tivo combined no longer 
than the pronotuin Abdomen finely and closely punctured, 
fiist dorsal segment transA’ersely rugose, Avith an apical transveise 
cariiia, second doi.sal segment Avitli ten transveise cariiije, the 
two apical Canute strongei and fuither apart than the otheis 
Sixth dorsal segment about twice as long as broad, the sides 
parallel till neai the apex, wlien they conveige shaiply, the ajiex 
produced into a point, the ventral plate extending beyond the 
doisal and broadly lounded. Fifth ventral segment coarsely 
longitudinally stiiated. The pygidium is not constiicted at the 
base. 

Ifab Yalhngup, S Aiistialia , !Movember. Oapel Eiver, 
S.W. Austi'alia J 2 in cop. 

This species differs from most of the genus, in the male sex by 
the absence of the flat lamella on the &e\enth dorsal segment, 
and in the female by the shape of the pygidium which is not 
nan owed at the base. The hind and intermediate tibiie of the 
fem.de are much bioadened and strongly spinose, but the basal 
joint of the intermedi,ite tarsi is not broadened In both sexes 
the species is closely i elated to ^ niyripes Guci., difteiing in the 
male by the largei head, coai’ser sculpture, and acute angles 
of the pronotuin, in the female by the coloui of the median 
segment and the different shape of the pygidium 
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POGOXOTUYNXUS PULVOHIRTDS, Sp. 11. (PI. I. figs. 5, G ) 
cf Jviger, albopilo&us, tlioiuce ssupra fulvohirto , luanrliLulis, 
clypeoj liiiearpie pone oculos flavis ; ulis hyalinis, leviter infuscatis, 
veins fiibCLs. 

5. Nigra, mandibulis fusco-ferrngmeis , flagello fiisco , peril 
bus ob.'scuie fusco-ferrugineis , seginento rloisali .secunclo tiaiis- 
veise hex-carinato , segmento sexto contracto, apice late truncato 
Long,, c? 20 mm , $ 12 mm. 

(S . Clypeiis moderately convex, veiy broadly truncate at the 
apex , antennse as long as the head, thoiax, and median .segment 
combined, the intei antennal pioiiiinence lonuded at the apex 
and connected by a caiina with, the base o£ the clypeus Head 
rugosely punctuied, thinly covered above with fuh ous pubescence , 
thorax closely and more finely punctured, the doisal suiface 
thickly covered with long fulvous pubescence. Median segment 
covered with long whitish pubescence, lounded, liroader than 
long. Abdomen shallowly punctured, the sides almost paiallel, 
except at the extremities , sixth vential segment with a short 
ipine on each side at the apical angles, hypopygium bioad at 
the base, with a strong tooth on each side at the basal angles, 
thence the sides converge .shai-ply and are produced into a 
process longer than bioad, the sides of which diverge slightly 
towai’ds the apex, which is tmncate at the base of the long and 
slightly recuived apical spine Second and third abscissie of the 
radius almost equal, second recurient nervure leceived at one- 
fouith from tihe base of the third cubital cell 

5 Clypeus without a carina; head shining, with scattered 
punctuies, neaily twice as broad as long, veiy strongly rounded 
posteriorly Thorax shining, nith scattered punctuies, the 
pronotum nearly twice as hioad as long, widely emarginate 
anteiioily, with a row of punctures on the anteiior margin, fiom 
each of which .vprings a long hair , scutellum broader than long 
Median segment very shoii;, not more than half as long as the 
scutellum. First dorsal segment strongly punctured at the base, 
with one or two indistinct transverse stine before the strongly 
laised apical margin; second doisal segment with six stiong 
transveise carime, third and fourth segments i^ery spaisely 
punctured. Pygnlium conti-acted at the base, then obliquely 
truncate, the suiface of the truncation ovate, the dorsal plate 
covering only two-thiixls of the suiface of the truncation and 
broadly truncate at the apex, two aiched carime at the base of 
the tiuncation Fifth vential segment coarsely obliquely striated 
Inteimediate tibiie very stout , basal joint of inteimediate taisi 
model ately broadened. 

Hftb. Yalhngup, S W. Austiaha; October to December. 

This IS near P mo? osus Sm., from which the male diffeis in the 
colour of the pubescence on the head and thorax and the slightly 
nai 1 ower pi ocess of the hypopygium In both species the &e\ enth 
dorsal segment is produced into a fiat lugulose lamella. The 
female of morosus is unknown, but the female of the closely 
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.‘illieJ iiallcii Turn differs lu the deeply emarginate apex of tlie 
doi'sal plate of tlie pygidium. These three species are very 
closely allied and piobably do not occur together. The onlv 
other species of Pogonoilofnnm tidncli I took at Yallinguii waV 
feiiesticitus Sin , of uhich I obtained tAvo males and a female. In 
one male the piocess of the hypopygmm is naiTowei' than in 
Perth specimens, in the other much bioader shoning that too 
much nnpoitance must not be attached to .small vaiiations in the 
shcqie of the hypopygium 

Campylophinnus lundy-E, .sp n. (PI I hgs. 17, 18 ) 

c? Flai'iis , mandibulis apice, antennis, vertice fascia lata intei 
oculos, antiee per ocellos jiostieos ad basin aiitennarum piodncta 
fascia ,siib-ocello antico, pionoto fa.scia angusta transversa, ineso- 
iioto fascns tubus loiigitudinalibu.s, scutello segmentoque mediauo 
fascia angusta longituclinali, mesosterno, segmentis dorsalibus 
veiitralibiisque linea longitiulmali mecliana, tibiis suiira, tarsisque 
intermediis posticisque iiigns , alis hyalinis, veins nigi-is 

$ Pl.iAM , mandibulis, fronte intei oculos , segmentis clorsal- 
ibus primo seciincloque fascia turns versa apicah, teitio, quarto 
iiuiutoque linea apicali in media clilatata, maculaque basali 
utiinque, pygidio, temoribus supra, tarsisque posticis nigris. 

Long., d 23 mm , $ 14 mm. 

cj" . Closely punctured, more finely on the abdomen than on 
the thorax Intel antennal piommence very bioaclly rounded at 
the apex, connected by a short caiina with the base of the 
clypeiis, which IS very broadly ti uncate at the apex Pronotum 
ratherstiongly produced at the a nteiior angles but not formino- 
tubercles. Apex of the sciitelliim raised above the level of the 
postsciitellum Abdomen elongate, the sides nearly paiallel 
seventh dorsal segment not flattened or pioduced into a lamella ’ 
''"ith a spine on each side at tlie basal .angles, thence 
nairovl^' pioduced with converging sides and ending in a Iona- 
apical spine The second ti.ansverse cubital nervine is ueaiei 
to the second th.in to the firht lecnirent nervine 

$ Head shining, bioadei than long, very siiaisely pimctiued 
with a shoit longitudinal frontal sulcus, tin ee large puiietuies 
apparently indicating the position of the ocelli Thorax voi'a 
sparsely punctuied, pronotum twice as broad as loner, -with a 
lOAV of deep punctures along the anterior margin , dorsal surface 
of the mediau segment no longer than the scutellum First 
doisal segment with a tiaiisversecaimaat the apex, wuth a broad 
gioove befoie the caiina, second dorsal segment with three 
htioiig caiino!, which are sepaiated by a A’'eiy bioad furiow from 
the apical caiina. Pygidiiini .shining at the base, constricted 
and maiked with several arched carma3 at the base of the oblique 
posteuoi truncation, the surface of wdiich is elongate ovate, the 
vential plate slightlv hioadened .and rounded beyond the apex of 
the doisal plate Fifth vential segment coaisely longitudinally 
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striated. Intermediate tibi.p swollen, basal joint of intei mediate 
taisi not bimdened. A tnft of golden bans on each side of the 
pygidinm 

" Hah Cniiderdin, 'W’' Australia, 80 miles east of Peith 
(Mt's Lundy). December to Januaiy. S $ m cop 

Closely allied to G assumhs Sm , fiom which the male difleis 
ill the shape of the lutei antennal prominence, which is pointed in 
assiijiilis. in the more piominent angles of the pionotuin and in 
the naiiowei hypopvgium, as well as in the much gi eater extent 
of the vellow coloui. On the abdomen the colour is light orange 
lathei than yellow' 

The female difieis fiom assvnihs (desciibed by Smith as Jlavo- 
Jciscuitus) in the gi’eater extent of the yellow colour, in the much 
greater width of the fiuiow before the apical carina of the 
second dorsal segment, and in the same diftei*ence on the first 
dm sal segment. The form of the pygidium is almost identical in 
the two species C. assiinilis occius at Peith and also at Southein 
Cl OSS. Cunderdin being about halfway between the two localities, 
so that this IS not likely to be meiely a subspecies. 

Elidoi’hyxxus fujiatipexms, sp. n. 

o . Tsigei . mandibnhs, apice excepto, tlypeo, maigine in- 
teriore oculoium angustissime usque ad basin autennaruni, 
linea(jue pone oculos llavis , alls fuscis, apice subhyalinis 

o Xigra albopilo<!a , capite iiitido, pygidio pilis longissimis 
iiiNtiucto, nundibulis fusco-ieriugnieis 

Long , cj 26 mm , $ 12 mm 

<S . Clypeus broadly truncate at the apex , interantennal pro- 
minence almost pointed at the apex, connected by a carina w*ith 
the base ot the clypeus, head and thorax closely punctuied 
fecutellum and abdomen rathei more siiarsely punctured, median 
segment very closely and finely punctuied. Prothorax produced 
into acute angle.s at the sides , median segment shoit and liroad, 
thinly clotheii w ith white pubescence , sides of the abdomen 
almost paiallel Seventh doival segment with curved stiiie, not 
pioduced into a lamella, hypo}»ygium tiiangular, -with an 
tipical spine the basal angles pioduced into stiong blunt teeth 
Second absciS'-a of the ladius as long as the thud, second and 
fiist lecurrent nei vines received at almost equal distances fiom 
the second traiisieise cubital iiervure. 

2 Head fully half as bioad ag.un as long very slightly con- 
vex. with a few luge punctures on the fiont, the remainder of 
the head shining, with a few scatteied punctuies Thorax and 
ineilian segment spar^ely punctuied and thinly clothed with lonir 
white hails, the pionotum neaily twice as broad as long, veiy 
slightly naiimvod posteiioily, scutellum bioad, no longei than 
the doisal sniface of the medniu segment Basal half of the 
fiist abdominal segment laised above the apical poitioii and 
deeply emarginate in the middle posteiioily, sparsely punctuied 



48 


MR R E TURNER OX 


at the babe and thinly clothed a\ ith long white hairs, delicately 
transversely aciculate on the depressed apical portion. Second 
doisal segment wnth three strong tiaiisveise cariiuB at the base, 
the apical half tiaiisveisely stunted, third and fouith dorsal 
segments closely punctured and clothed with long pubescence at 
the base, smooth at the apex , fifth dorsal segment closely punc- 
tured Fifth veiitial segment coai’sely longitudinally striated 
Pygidium stiongly compiesbed at the base, the sin face of the 
apical truncation narrowly elongate ovate, a dense tuft of pale 
fulvous hails springing fioin each side near the base 

Ilab Cundeidin, W Australia {2L's Lundy) December and 
January <S $ in cop. 

This IS very neai E tuherculifi onsSm , but may be distinguished 
in the male by the laige size, the fuscous wings, the acute angles 
on the sides of the piothorax, and the bioader hypopygiuin , in 
the female by the much ejiai-ser punctiiration of the head and 
thoiax, and the straight instead of arched division between the 
punctuied and smooth areas on the third doisal segment. 

Thyxxoides fusgocostalis Turn 

Thynnoides fuscocostahs Turn. Ann. & Mag Nat. Hist. (8) x. 
p. 540 (1912), c? $ . 

Fuither specimens of this species show that the female often 
has the legs fei ruginous 

BELOTnYNXUS XOVELLUS, Sp. 11 

(S Niger ; mandibuhs basi, cl}'peo margine apicali, inaculaque 
utiinque, lineaque obliqua utiinque inter antennas flavis ; femori- 
bus, tibiis taraisque ferrugiueis , ahs subhyalinis, veins fiiscis , 
segmento ventiah primo apiee tuberculato 

$ . Fenuginea , abdomine nigro , .segmento dorsah primo 
transverse sex-carinato , pygidio coiitiacto, longitudinahter 
striato, basi utrinque fasciciilato. 

Long . c? 18 mm. ; $ 14 mm. 

d . Clypeus obliquely depressed from near the base, broadly 
truncate at the apex, the mterantennal prominence bioadly 
lounded at the apex , antennie slightly nan owed at the apex, a 
little longer than the thorax and median segment combined. 
Head, thorax, and median segment veiy finely and closely punc- 
tured ; anterior margin of the pionotum veiy shallowly and 
widely emaiginate. Abdomen elongate, the sides neaily parallel, 
more sparsely punctured than the thoiax, the segments slightly 
constricted at the base ; seventh dorsal segment rugose at the 
apex, first veiitial segment with a strong longitudinal caiina, 
produced into a tubercle at the apex , hypopygiuin w ith a blunt 
tooth on each side at the base, thence pioduced m an elongate 
triangular form to the base of the apical spine. Third abscissa 
of the ladius a little longer than the second, fiist recurient 
nervine leceived iieaier to the second tiansverse cubital neivuie 
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than tho becoml, winch is received beyoinl oae-tliu'd from the 
base of the third cubital cell 

$. Clypeus very short, transverse, i\ithout a caim,i Head 
rather large, more than half as broad again as long, nith a dis- 
tinct frontal sulcus, subopaque, with a few scattered punctures, 
strongly rounded at the posterior angles Tlioiax and median 
segment sparsely punctured , the pronotnm nearly twice as broad 
as long, rectangular, with a lovv of large punctures along the 
anterior margin, scutellum vei}'' broad, as long as the dor&.il 
surface of the median segment. Abdomen very finely and closely 
punctured, the first dorsal segment with a shallow -ciansveise 
groove before tlie apical margin , second dorsal segment with 
six: strong transverse caiime , fifth ventral segment lougitudinallv 
rugose. Pygidium elongate, nearly foiu tunes as long as hroad, 
the sides iiearl}'- paiallel, rounded at the apex, finely longi- 
tudinally striated, smooth at the apex. Intermediate tibi® 
moderatelj’^ swollen , basal joint of intei mediate tarsi spinose, but 
not broadened. 

Hab Biisbane {Hcicker). Septembei. Fiom the Queensland 
Mnseuin 

This IS neaier to B hnyhanti Turn than In any other species, 
but is quite distinct The hyjiopygiiim is hioader than in 
impetvoms Sm 


LoPHOCHEILUS MAMILLATUS Till 11, 

Thynnus {LopJwcheilm) mamillatus Turn Proc. Lmn Soc. 
N S.W. xxxiii. p. 171 (1908), 6. 

$. Nigra: mandibuhs, pedibus, segmento lentrah quinto, 
pygidioque ferrugiueis , aiitennisfu.scis , segmento doisali seuundo 
transverse sex-caiinato. 

Long. 9-11 mm. 

$ Clypeus without a cariiia, tiaiisierse at the apex; head 
twice as broad as long, rounded at the posterior angles, smooth 
and shining, with a short but distinct frontal sulcus, a few 
scattered punctures on the front Thorax shining, with a few 
small scattered punctures , pronotuui half as broad again as long, 
with a row of deep punetuies along the antenoi margin , dorsal 
surface of the median segment shoiter than the scutellum, with 
large scattered punctures. First dorsal segment very sparsely 
punctured, with a deep transverse gioove befoie the raised apical 
margin, second segment wuth six tiansAerse carm.e, a (leep. 
broad, transveise gioove before the apical caiina, third and 
fourth segments very minutely punctured, with sparse large 
punctures intermingled , fifth doisal segment moie coarsely 
juinctured in the middle, almost smooth at the base and apex 
Fifth ventral segment longitudinally lugose-striate. Si.xth dorsal 
segment longitudinally stiiated, smooth at the e.xtiein9 .apex, 
about thiee times as long as the b.isal and twice as long as the 
Pkoc. Zool, Soc. — 1915, No. IV. 4 
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tquL-al Uroalth, broadly rounded at the apex, tlie sides divergent 
tio'ii the Kisp. 

l[{(,h Y.illingup, SW Aiistialia, November and D'ieembei 
c? 9 in c'op. Fiemantle (tvpe c? ) 

Tlie neiiest species to tins is L. IcKvicsps Sm , the male of 
vvlueli has a hiinilai tubercle at the base of the second vential 
segment, but in that species the apical segments ne Idack in 
both sexB'. and the hypnpvgium ot the male and pygidiinn of the 
female aie cliffeient in shape 

LOFIIOaitEILUS L Silt 

Thy u lias IteiHSPpb Sm Oat. Hyni B. M. vni p. 44 (1859), 5 • 

c? Nig-r, albopilosus ; alls hyalinis, v’enis nigiis, segmento 
v’entiali seeundo basi tuberculato, cl 3 ^peo apice tiansvei.se albo- 
liiie.ito. 

2 Nigra , mandilHilis pygidioqiie apice lusco-ferriigineis , 
segmento doisali seeundo iiiegulaiitei septcin-caiinato. 

Long , (S 2U mm , $ 11 mm 

C Clypeus closely puuctined, with a, longitudinal caiuia .it 
the bise, tiuuc.it3 lathei naiiowdy at the apex, luteiantennal 
piomineiice bioad, hilobed at the apex. Head and thor.ix closely 
and lathei liiiely punctured. Median segment veiy niinutcly 
punctmed with huge sp.iise punetuies inteimixed, thinly clothed 
w ith long w lute h iiis Alidinuen huely .uid sh.dlovvlv punctuied, 
the .segments slightly constiictetl at the ba&e , seventh doisal 
.segment bioidly subtiiiucate .it the apex, iriegiil.uly longitu- 
dm.xlly iiigose-stii.ite Pu.st venti.il segment with <i stiong 
longitudinal caiiiia, dee^dv sepaiated fioui the second, which lias 
a .stiong t libel cle at the ii.ise Hypopygium stioiigly piominent 
at the basal .ingles, tlieiice timiiguiai to the base of the stiong 
apic.il spine Second .ihscissa of the ladius neatly half .is long 
ag.uii .IS the thud, hist and .second lecuiient iieivuros leceived 
at about the same disbince fioiu tlie second tiansv’eise cubital 
nervnre 

$ Head about halt .is Inoail again as long, veiy stiomjlv^ 
rounded at the pusteiioi .ingles, smooth and .shining, with a dis- 
tinct fiontal sukiis Thoiax shining; aiowof huge punetuies 
along the anteuoi nnigin ot the pionutnm, which is iieaily twite 
as broad as long. Medi.in segment coaisely punctured, neailv’’ as 
long as the scutellum Abilomeii .shining, w ith a few scattereil 
punctures , first doisal segment with a ileep tiansveise gioove 
before the i.nsed apical margin , second doi.sal segment with 
about seven tiMiisverse caruiiu, the two at the a[iex and the ba&al 
one high and regul.ir, those luteimediate lower and broken. 
Fifth v’-enti al segment rugose Pygidium more than tw'ice as long 
as broad, the sides pai.dlel, rounded at the .apex, longitudinally 
sti lated smooth at the apex. 

Huh. Yalhiignp, .8 W. Aiisfcivtli.a , December. cT 2 m cop 

This is no.irest to Z Tin u , .is noticed undei that 
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spefies. Siiiitli deisfJiibetl the feiiiule onlj t’luiii .1 '-pediueu 
collected on the \\est coa'^t of An.stialia 

LoPUOCHniLUS KUBllUCAUDATUS, sp 11 (PI I figs. 7. 8 .) 
c? . Niger, fulvopilosus , inaiidibuhs, chpoo ni.iiguie a[iit*ali, 
ni.iciilaque parva utiiucpie inter antennas fin ns , ^egluentls 
abdounnalibus hexto septiinoc]Ue. teuioribus intci inediis apice, 
posticis diinidio apicali tibiis tasiMpie into-teirngiuei.s , <dis 
hyahnis veins fiiscis, .stiginate teiinginen 

5 . Nigia , spgmeutis qiiinto .sextofpie iiifo-feiiugnieis , uian- 
dibuh-s, antennis, tibiis tai&i.sque teiingineii. , hegmeiito dniis.ih 
secnndo ti.msveise septeni-c.tiinato 
Long., cS 14-lb min ; P 10-12 nun 

o. C'lypeu.s closely pnuetiiied mth a distinct lougitmliual 
caiiiia. rather n.iiroiily tiuncate at the .ipex , intei.uitennal 
carma edniost tiaiisveise, not A'ei\ sticuigly developed Head, 
thoiax, and median ‘•egnient finely and closelv piiuctined, the 
pubescence ou the head and doisd suitace ot the thoiax fulvous, 
outlie pleuiw and median segment ^^hltlsh. Abdomen shining 
and moie spaisely punctiiied, feebly fusiioim the segments con- 
stricted at the base, .soventli doisal .seginent w itli stiong ciiived 
stiice Hypopvgium elongate tiiangnlai, piotluced into an apical 
fepme, the basal angles produced, foiining louuded teeth Secoml 
abscissa of the i aihus a little lonaei than the thud, liist and 
second recnrient iiervures xeceived at an almost equal distance 
fiom the second tran&veise cubital ueivure 

P . Clypeiis M ithout a carma, tians\ erse at the apex Head 
nearly twice as broad as long, veiy stiongly rounded at the pos- 
teiior angles, shining, with .a fewscatteied punctures and a shoit 
shallow fiontal sulcus. Proiiotum much nai lower than the head, 
nearly twice as hioad as long, vei> finely and closely piinctuied. 
■svith a row of large setigerous punctiu es along the antei lor maigin. 
Median segment spaisely pnnctuied, the dnisal surface as long as 
the scutellum. Fust doisal .segment coarsely but spaisely janic- 
tnrecl, with a deep transverse gioove befoie the laised apic.il 
margin; second doisal segment with seven tiansveise carma', 
the two apical caiime highei than the lest and with a bioadei 
and deeper gioove 1 letwa-eu them , thud and fouitli dorsal .seg- 
ments micioscopically punctured, with huger puuttuies iiitei- 
mingled, fifth doisal segment smooth at the base, punctmed at 
the apex Fifth vential segment longitudinally lugo.se-stiiate 
bi\th dois.il -egnient. oblique, the .sides paiallel. rounded at the 
.tpex, iioarlv thiee times as long as bioad, longitudinally stiiated, 
-mooth at the apex. 

Hah Ytdlingup, S W Austialia ; Septemhei to Novembei 
9 tti cop. 

The foie coxa of the male aie slightly concave 
This may be distinguished fioui Z iiiaindlatu, Turn., which 
occius in the .same district and is iei\ similar in sue and coloiii 

4 - 
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of the nbiloiuen, by the absence of a tubercle at the base of the 
second veuti.d segment, by the yellow clypeus and mandibles 
and feiiugmous legs m the nmle, and by the led colour of the 
fifth dois<d segment, the piesence of seven (instead of six) carinse 
on the second dorsal segment, the longer and nairowei pygidiuin, 
and the punctuiMtion of the thoiax in the female. 

ExcoPoruv'NNiTS. gen. nov. 

d Pronotum widely emmginate anteiioily , abdominal seg- 
ments stiongly constiicted .it the base ; vential segments .3-6 with 
a s[»uie on each side at the .apianl angles, doisal segments 2-5 
Avith a spine on eaeh side at the apical angles ; hypojiygium very 
bioad, bioadei than long, the sides paiallel, the apical margin 
nariowly emaiginate near the middle on each side of the shoit 
apical spine , niiixilhe stiongly beaided 

9 . Clypeus convex, without a carnia , pronotum much longer 
than bioad. witli a median sulcus, second abdominal segment 
AVithout cai line, the s'culptnie not difteiing from the other seg- 
ments, fifth dorsal segment with a longitudinal caiina, sixth 
segment compi es‘«ed latei ally, the dorsal plate obluj[uely depiessed, 
very nariow, slightly broadened to the apex 

This genus is somewhat allied to l)omtithynn'i(.8, but may be 
distinguislied by the spines on the dorsal segments of the male, 
and by the undifferentiated second doistd segnient of the female 
In moss of the allied genein, such as Tmesoihynmis and 
Acavtlwt/njnnus. the maxdlse of the male are stiongly bearded 
Type of the genus, E spiniilosus. 

E.ncopoth\nnls si’iNULOSus, sp n (PI I. figs 9, 10.) 
d* llufo-teirugiuea , steriio, postscutello, segmeiito mediano, 
coxis, tiochauteiibus, feinorilms, taisis inteiinedns et posticis, 
tibiis mteiniediis supr.i poaticiscpie totis, mandibulis macula, 
basalialba. anteuniscpie nigiis , cljpeo m.argine anteriore, pioiioto 
huea angnst.s ti.nisAeisa aiitice, tegulrs basi, postscntelloque linea 
angustri ti.iiisveisn .ilbis alls hyalinis, veins fuscis 

^.Nigia, capite, prothoiace, scutello pygidioque rufo- 
feriiigineis , tilms tarsiscpie fusco-feirugineis. 

Long., cJ 8-10 mm , $ 3-7 mm. 

d. Clypeus bioad, very slightly convex, not much pioduced, 
and nariowly trunc.ate at the apex. Antenme of almost even 
thickness throughout, short, .shorter than the thorax and median 
segment combined , interantennal prominence obsolete Hoad 
.and thorax spaisely but not finely punctured; pionotum as 
broad as the head, widely emavginate anteiiorly , median segment 
rounded, finelj^ and closely punctuied Abdomen narrow’er than 
the thorax, the segments stiongly constiicted at the base, the 
sides not parallel, the third segment the bioade.st ; dorsal segments 
2 -5 AAith a small spine on each .side at the apic.al .ingles, those on 
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Regmeiit.s 2-4 wlute; ventral segments 3-6 with a spine on each 
side at the apical angles, all the segments coaisely punctured ; 
seventh dorsal segment rather broadly truncate at the apex 
Hypopygium much broader than long, the sides parallel, rounded 
at the apical angles, the apical margin strongly but rather 
narrowly emarginate on each side of the short apical spine 
Recond abscissa of the radius about twice as long as the tbird , 
second lecurrent neiwuie received at about one- tenth from the 
base of the third cubital cell 

$ Head smooth and shining, as long as the greatest breadth, 
neaily twice as broad in front as on the hind margin ; mandibles 
falcate. Pronotum nearly half as long again .as broad, the side.s 
almost parallel, a sulcus from the anterior margin reaching beyond 
the middle, smooth and sinning, with a low of large punctuie.s 
nil the anteiior margin, from each of which springs a long hair. 
Rcutellum small, sti'ongly naiiowed to the apex, clorK.il suiface 
of the median segment tw ice as long as the scutelliim. spai’sely 
punctuied. Abdominal segments very minutely and closely 
pnnetuied , a small, narrow, raised area on each side at the base 
of the five basal dorsal segments , fifth segment longituclinrdly 
carinated in the middle; sixth segment compressed lateially, 
the dorsal surface oblique, very narrow, slightly broadened 
towanls the apex Fifth ^ent^•al segment sparsely punctuied 

Hah Kalamunda, Darling Ranges, R W. Australia, 850 ft , 
February toiipvil. cJ $ in cop. 

Taken in considerable numbeis on 15iicalyptn,s blossom. 

Gymnoxhvnxus carissimus. sp. n, 

d . Niger , mandibulis, apice excepto, clypeo linea longitudirali 
nigia, linea obliqua utnnque inter antennas, pionoto maigine 
anteriore et po.stenoi-e, mesopleuris maciilis duabus, mesonoto 
bnea lougitudinali, scutello macula niediana, maculaque ntrnique 
angulis anticis, postsciitello linea ti.insversa, segmentisque 
dorsalibus 1-6, ventrahbusque 2-5 fascia interrupta apicali albido- 
flavis , feinorihus, tibiis taisisque feriugineis , alis hyalmis, venis 
nigiis, stigmate pailide feiiugineo 

$ . Nigia , tibiis tarsisque bruneo-testaceis , segmentisabdomi- 
iialibus apice laterxbusque luteo-testaceis pygidjo pallide feuu- 
gineo, pionoto piano ; segmento dorsali secundo basi tiansverse 
bicaiinato 

Long, o 9-11 ram.; 2 4-6 mm. 

c? . Chpeus pioduced and rather narrowly truncate at the 
apex , inteiantennal prominence bioad , antennee scarcely as long 
as the thorax and median segment combined, tapei mg slightly 
toivaids the apex. Pronotum shoit, the anteiior margin almost 
straight, head and thorax finely and closely punctured, opaque ; 
sc'utellum shining and lery stionglv convex, median segment 
lonnded, finely and closely punctured. Abdominal segments 
imxlerateh fonstijcted at the base, shining and -veiy spaisely 
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puucl.ui eil ; st-nenUi doisal \(‘i-y hro.ullx tiruucatiO ot Uit* 

.ipox , liypopyi^iiiui tniiicato .it i.iic n)M'\, ii,h a .stinn^ .(pif.il 
►spiiif'. Hocioud iihscissa of tlu* liulins iiiovo tilinii li.i,lF ii.s loiii^ 
Mf^nm as the t.luvd ; Jirst io«*nri«a»li lunviuv ivceivi'd boyoitd two- 
tlnids fiom tho La so of the .socoud cubital cidl, .mtoiuI at about 
one-oightli from tbe b<(so of tbe third cubital coll 

5 . Head ns long .is tho greato.st breadth, strongly narroivod 
posteiiovly , a broad, sli.illoM depression on each sidi', with a 
shallow frontal sulcus, smooth. Pionotuin smooth, opaque, 
n little longer tliaii bro.id, slightly narrowed ])o,stenorly , 
sinlollnm tiaiisveisi", livoador tha.ii Imig, dorsal suvt.ice of the 
inediaii segment no longin’ th.ai the scutelluin, shining, with a leu 
.scattered puncluies. Kinst dois.il si'ginent Inoadly dcjiressed at 
the apex, the r.iisod bas.i.l poitioii strongly hilohod , .second dorvsal 
scgnnnit with two strong transverse carina' lu'ar tlu* ha.se, the 
apicid margin id.so vaiseil , thud iind fourth segnunits nan owly 
di'pn'sspd at the ajiex. Pygidnim vei\’ n.iriow , tlu* donsal ])lat.e 
.shaiply nai’rowed into a ]tonit at the apex, tho Muitral ])late 
notched at the apex, a. tnlt of italo golden hans on each side. 

J/ah rvalanmnda, Dai ling Ihtnges, H.W Aiistr.ilia , March 
.111(1 Apiil. Pei til, Fehriiary c? $ in eo]i 

This IS rol.it.f'd to G IcHocH/i, Turn , espeii illy in the male sex, 
but the .shape of the head and thorax and the sculpt are of tlu-* 
ah.lomoTi of the female* are V(*r) dillertmt T'he flat1.ened pi onotiim 
of the female sceims to lx* cliaweteristu* of this genius. 

('HMNOi'mxNUS (2) MTii'RoXxVnTS. sp n (PI. r ligs in, U») 

d Nigei mandibuhs, I’hpeonnngineapicah, ))ionotr>maigine 
anteriore, tj(*giihs basi, .scutollo m.icnia medi.ina, po.st.sciitellotjne 
linea tinnsv(’rs.i jiallide llavis , alls liyahnis, veins nigns, .stigmate 
fuseo-feirugineo , hypopygio t.rilohato, lulia, ajiicali elongiitii, 
nui(*i'on.‘it.i. 

9 Fiisco-iugra , .sogniontis .didoniln.ilihus apiee lat.i* lnt(*o- 
t(*st.i(’ms, jiygidio pallulo fei l•llgIneo, ennito , S(*gmi*n(.o dorsidi 
sociindo hand i.raiisi oi.se cai inato, dimnliu api(*ali i.ilde depiessu 

Long , c? 7 mm. , 9 mm. 

(J. (Jlypeiis prodiued ,ind narrowly t.niiu* it.(‘ at the api’x : 
intm'aiitmnial j)ioinin(*nee olisol(*tie, aiiti*niia* shortin* than the 
thorax and imslian si'giuent eoiuhuu'd, ol almost, (*\ (*ii thiehness 
tlu oiiglioiit , head closely puuctm (*d, the el\}U'ns smooth and 
fla,tteiic'd. Tlioi.ix iMtli(*r closely pnnetiii(*d ; nu*di.m .s(*gmcn1i 
.smooth and sinning at the base. Abdonimi fusiform, the .si'giuonts 
strongly constricted at the b.i.se, smooth and .shining, tin* tivo 
iqimal segments closely jmnetured T'he luxid, sides of t.lu* abdo- 
men' and thor.ix clothed with long whitish li.urs Hypojiygimu 
tiilobed, the l.iter.il lobes not very .strongly develojied, the median 
lobe much loiigei than tho latei.il, ue.uly twice as long as liioad 
and iouiuh*d at t.he apex, without .in apie.d s[)iiu* tSeeoiid 
,ibsLis.sa of the ladiiisinuie than half .is long again as the third . 



AU.STRALTA\ POSSOBl VL WAST‘S 


lii'st veourront nerviive I'pcoivotl jnst beyond two-tliivds trom the 
base of the second cubital cell, second at about one-tentb fioni the 
base of the thiid cubit.il cell 

$ . Plead shining, veiy sparsely punctured, a little longer than 
the greatest breadth, ii.aiiowed posteriorly, not convex, uithout 
a fiontal sulcus. Tlioiax much narrower than the head , the 
pronotum longer than bioad, slightly n.n rowed posterioily, with 
a median sulcus on the anteiior half, slightly raised posteiioily 
and .subtubei dilate , .scutelluni veiy small, subtiiangiilav , doisal 
suiface of the median segment shoitor than the sciitellum 
Doi.sal segments of the abdomen veiy binadly depressed at the 
apex, the laised basal poition bilobed, second segment withont 
tiuusverse eariiife. Pygidium aiclied, nairow, lanceolate, the 
sides densely clothed with long pale fulvous hairs, which also 
cover the fifth ventr.d segment 

Uah. Oundeidm, W. Australia; Febiuary to March {j^Irs. 
Lwiifh/) cf $ in cop. 

Thi.s little &pecie.s is not veiy neai- typic.a] Oyvinothynwrs^ and 
c.an only be placed inovisionally in the genus. The ioim of the 
male bypop 5 ’'giuin is singular , and tbongb the sculpture of the 
abdomen and foim of the jijgiduim of the female aie veiy near 
G triang'»lice])s Tuin., the foim of the head and pronotum difler 
veiy greatly. That species and lewcvfi Turn are most nearly 
related to the present species, and none of them is very near 
typical Gymiiothjprinis (r. cari.si-.wi'Ufi, desciibed above, seems to 
form a link couuectiag them with the tyjueal species. 

Aspidotuynnus fossulatus, sp. n 

cf . Niger , niandibnlis, apice oxeepto, clypeo linea niarginali 
iitrinque, macula minuta iitrimpio inter basin aiitennaruiu, pi onoto 
margine antevioie in medio lutoiTupto, tcgulis, scutello linea 
abbreviata. longitndinali, postsciitello linea tran.svei‘sa, ineso- 
plenris ni.icula parva sub alis, segiiientiwpie dorsahbns 2-4 inaeula 
tiansvensa utiiuque llnvidulis ; pionolo margine posteriore late 
luteo; femoribns anticis diuudio .apicidi, tibii.s anticis tarsi. sqne 
ferriigineis , alis byjilinis, vunis fust is. 

$. Fuseo-feriugiuen , tboi*ace, segmentisque doi salibus tci tio 
qnartoque diniKlio apieali lugris , eapite utnncjue ooneui e 
depiesso; segmeiito doisali sccundo trau.sverse qnadricarinato, 
proiioto anguhs anticis tiibeiculntis. 

Long, (S 10 mm., $ 6 nun. 

cT Clypeus convex, longer tba.n broad, with a longitudinal 
Carina, rather broadly truncate at the apex, the anteiior angles 
rounded ; interiintennal prominence veiy feebly developed, 
autenn.e about as long as the thoiax and median segment com- 
bined, of almost eieii thickness throughout. Head long and 
nairovv, closely and finely punctured, tlioi-ax more finely and 
.sparsely pun ctiued , anteiior maigin of the pronotum sti a iglit , 
sciitellum stiongly convex. Abdomen elongate fusifoim, the 
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si'gmeni«< strongly ronstrictod at the* b.\tae ; seventh dorsal 
segment lamdly truncate at the apev; hypopvgnnn sliort, very 
hi'oadly roundeil at the apex, with n. slender apical spine. 
Second abscissa of tlie itwhius a little longer than the third , 
second lociment neiviire leeeived by the tliird cubital coll at a 
distance from the base equal to one-quarter of the length of the 
second transverse cubiiial nervure. 

$ . Clypeus convex, but not carinate. Head a little longer than 
broad, subiectangulai-, shining, with a few scatteied punctures, 
with a afcioug lougitiidiiiul median ridgo, on each side of ivhicli 
is a Lu'ge concave depression Proiiotuni broader than long, very 
slightly mu rowed posterioily, sparsely and finely punctured, the 
anterior angles distincl.ly tuherculale ; scntellum broader than 
long, broadly rounded at the apex; doisal surface of the median 
segment veiy slioit, not so long as the scnf.ellum, the posterior 
slope obliqu<3. Kirst dorsfd segment with the apie.il lialf depressed, 
the apex of the laisod basal half strongly emarguiate , secoml 
dorsal segment with four well niaikeil transverse canna* , 
segments 3-5 smooth at. the base, sparsely but r.ither deeply 
punctured at the apex. Pygidiurn very narrowly elongate oMite, 
compressed into a nariow' carina at tlu‘ base. 'I’lbiie thickened, 
the basal joint of the intermediate tarsi slernler, not broadened. 
Tarsal ungues simple, not bidentate 

//hft. Yallmgup, S.W Austiaha , r? 9 in cop , Janiiaiy fith, 
1914 Piisseltou, S W. Australia ; 11 J cf > dnmi.iry 134-27,’ 1914 
This IS the first female of the gioiip to be descriiied. 

T’he male is very near ..1 Sm., but in that species 

the abdomen is ferruginous, 1 am inclined to think that 
fossiilnt'Ufi may piove to he only a local form of ('oiiil)'ii.siif,s, but it 
IS (piite jiossible that the female may show stronger diflerences. 
J. romhii'iti/.s i.s from Adelaide, though the type ajipisirs to ha\e 
been taken on the west coast. 

AaTllUXOTU\N.NMTR VKAllillS, Sp. 11. 

cf Niger; niandibulis bast, macula obliqua utriiiqiie inter 
antennas, linea late inteirupt.i pone ociilos, vertici* macula 
iitiinque, pronoto uiargino anteiiore ct jJOsl,enore, f.cgulis basi, 
mesopleiiris macuhs duabus ji-irvis, mesouof.o macula (piadrata, 
scutello macula inediana., [>os1*cutello lineu transM'rsa,, seg- 
meiitisqne doisahbiis 2 G macula obliqua ninnque ilavis , 
femoribus, tibiis taisiat]ue feiTUgiueis , alls liyalinis, lenis fuscis, 
stigmate bruiieo-testaceo , hypopygio Iniguiforme 

9 . Fusca, pedibns bnnieis, tai>.is testaceis , seg mentis d orsal - 
ibiis priiiio, teiiiio (juai toque apice testaccis , segmeiito secundo 
biuueo-testacen, se.xto feirugineo. 

Long., rS 5-7 mm ; y d 4 rnra 

^ • C.ly)ipus convex, with a low caiina from the base not 
leacliing thea])ex, strongly produced in the luuldle and narrowdy 
tiunoate at the apex. Antenna' shoiter than the tboiax anil 
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niFiliiUi spgnieut conibiiied, of almost evon tliickness tlirougliout, 
the interantenual prominence pointed at the apex, tlead closely 
punctuied ; thoiax shining, vciy spai'sely punctured Median 
.segment rounded, .sinning, very minutely punctured, smooth at 
the hrise Ahdomeu fusiform, flattened, the third segment the 
hiOcidest; liypopygiuin nairowly linguiforin, without an aiJical 
spine Second ah.seis.s,i of the radius equal to the thud , first 
recurrent nennre leceived at two-thirds from the base of the 
second cubital cell second ju.st hefoie one-quaiter fiom the base 
of the thud cuV)ital cell 

5 . Head shining, with a few scattered puneture.s, without a 
frontal sulou.s, iieaily twice a.s bioad anteiiorly as long, nan owed 
posteiiorly and rounded at the posteiior angles, much hioader 
than the thorax. Pionoturn narrow, wnthout a median sulcus, a 
little hioader anterioily than long, slightly iiai rowed posteriorly, 
finely punctured , scutelluiu Aciy small and nairow , dor, sal 
suifaceof the median .segment scaicely a.s long as the scutellum, 
.shining and sp.arsoly punctured, tho jio.steiior truncation oblique 
First dorsal segment hioadly depressed at tho apex, the raised 
portion broadly nma]gniate 2 io.sterioily , second segment wuth two 
strongly raised transiorse cuiime in addition to i.he less stiongly 
laised apical niaigni ; .Megments ,V5 with a rai-sed aieaon eacli 
side stiongly cnived Pygidnnu lanceolate Basal joint of 
intermediate t.u.si slender, not spiuose. 

Hah Yalhngup, S W Australia, 'N'ovomher c? $ in cop. 

Allied to J 2 jygmu‘n,ii Turn, both m the shape of the clypeus and 
liypopygmrn. I'hose species nie notieiy neni laqncal Anthmo- 
thyunas, but seem to form a Hide between that genus and 
Zelebona. 'Phe female of pi/yiiums is unknown. Tlie male of 
the present species is less strongly punctniod than pyymwvs, has 
a longer elypous and a shorter thud cuhit.d cell, in addition to 
colour diflbrencos A (ipJador Turn, is also closely allied, 

AsrmoNOTii YNTNU.s laraji’OTjANTJK, sp. ii. 

cf . Niger, mandihulis ha.si, clyjieu marglne ajiicali angus- 
tsssime, liiiea ohlupia uti uique niter antennas, pioiiotomargimhus 
late iriternqitis, pnstsciitello hnea traii.svcrsa, .segmentisque 
donsalihus seciiiido, tcrtio qiini'tuquo macula utiinque alhido- 
llavis ; alls h>ahm.s, vein’s mgris, stigmate hrunen-feiTugineo ; 
liypopygio anguste hiigiiiforme. 

$ Nigra ; ,segineii1,o dorsali secundo forrugineo, transverse 
hicarina,to, margme apicali lusuper letlexo, pygidio pallido 
ferrugineo , segment is dorsalihus apice a,iiguste testaceis. 

Bong, c? 4 7)111111., y .’1mm 

c? . Clypeus jiroduced and narrowly truncate at the apex; 
intei antennal prominonce not much developed, .almost tiaiisveise 
at the apex , anteiime scavcol5'^ as long as the thoiax and niodiau 
segment comlaiiod, the apical joints v«*iy b'phly aicuate heneath 
Head .iiid tlioiiix vi'ry tnicli and closely puiietiued. Median 
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hegniout. roundeil, shming, roi \ miniiiely pmichirfd Alidomeu 
llatfcened Insifoim, sliiuiu" , tho doiixil sogmeiits voiy nairowly 
depressed at the apex, Hypopyguiiu narrowly hiigmforin, with- 
out an apical spine Second abscissa of the laduis a little longer 
than the thud, first lecniieut nervnre received at about two- 
thirds fioni the base of the second cuhitnl cell, second at about 
ono-rpiarter from the base of tbe thix'd cubital cell 

9 Head smooth and shining, much bioadei anteriorly than 
long, nairowed posteiiorly, slightly convex ; thorax much 
naiiowei than the head , the pronotum a little bioader anteiiorly 
than long, slightly nan owed posteiioily, Milh a longitudinal de- 
pression on each .side reaeliiiig fioin neai the anterioi angles to 
more than halfway to the posteiior maigin , sculelhim iiairow , 
doisnl siuface of the median segment .i little longer than tho 
seutellum, sparsely pnnetuied Fust iloisal segment broadly 
dejiressed at the apex, the raised basal portion ividely emaigiiiato 
posteiioily, second dois.il segment with two stiong tiansvoisc 
caiinaj iie.u tbe base, the apic.il maigm also laiscd , thud and 
tourth segments narrowly depiessed on the aiacal maigin 
Pygidmm nariow, the sides almost parallel 
Ilah Yallmgnp, S AV Australia, November c? ? m cop 
Allied to A. vimmiH described above, but may easily be dis- 
tinguished by the black legs of the male and the lateral depres- 
sions oil the proiiotmn of the female 

AsI’UEXOTTIYJnMJS PLIMJIULIS, Sp. 11. 

d . Niger, inandihnlis macula hasah, chpeo inaigino apicali, 
Iinea obliqua ntrimpie inter antennas, pinnoto maigiue aiiteriore 
et posteiiore, mesonolo inacnla npicali, seiitello hiiea longitudinah, 
postscutello liiiea tiansiersa, mesoplenns maeidis dnahiis, seg- 
nieiito iiiediano iimcuIm a[neah utinnpie, segmeiit]sr|uo dorsalibiis 
i -5 macula tiansvcrs.i l.iteiah utniupie allndo-llavis , veitico 
m.ieiila, iiw iiKpio fnseo-fei i iiginea , alls lixalinis, veins nigris , 
liyprijiygu) rotuiulalo, spin.i imiiuta a]n(Mli 

9 Kiisra , segnieiil o dorsali sccmido, jivgidin, tarsisrpie In uneo- 
fei nigineis , piunolo lalt* longiludinaliter sulcato, segmeuto 
doi.sali secundo tians\ei'-e <]uadii-e.n inato 
Long, d 9-10 mm , 9 4-5 inin, 

d. Clypeiis piodueed and narrowly tmucalo at tlie apex, 
iiiteiantennal piomincuce vciy feebly developed , aiitenmc 
scarcely longer than the thoiax and median segnioiit comlnned, 
tapeiiug shghl.lv towards the apex; head and thorax finely and 
veiv closely punetiuetl , seutellum slaoiigly convex, suhcaiinate 
longitudinally in tdie middle , median segment shoit, much 
hioader than long. Abdomen firitlciied, sliiiniig and almost 
sinootli, the tavo apical segments lather cnaisely punctured 
irvpopyginm broadly inunded, as Uvoad at the base as long, with 
a shmt a[)icil spine. Second ahscjss.i, of tlie ladnis longci than 
the tilled, lust reemreui nervine recinied at iwo-lhirds Iroin 
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tlie base of the second cubital ccdl, second .it iihont one-sixth 
from the lifise of the third cubital cell. 

$ Head .smooth and .shining, slightly con\ex, a little longer 
than the gieatest bieadth, slightly nan owed posteiioily, with a 
short frontal sulcus Thoiax much narrower than the head , the 
pionotuni iieaily as long as broail, the sides almost paiallel, with 
a veiy broad and deep longitudinal gioo\e dividing the segment, 
.scutelluni nariow, longer than bioad, pointed at the base ; donsal 
suif.ice of median segment as long as the scutellum Hoisal seg- 
ments of the abdomen naiiowly deinessod at tlio apex, second 
segment with four transvei.se c.uiinB. Pygidiuin lanceolate, very 
nairou . 

Hah. Y.illingup, S W. Austr.xlia , Nox^ember Kalamunda, 
S W Australia , February to Apiil J $ in cop The female 
Is the type 

The male is extremely iieai A beatnt' Turn , and is only dis- 
tinguished fiom that .species liy theiather shoiter aiiteiune, the 
luoie comex and subcarinate scutelluin, and by the someahat 
difleient yellow maikings, which howevei aie subject to con- 
sider.ible variation d’he feui.ile. on the other hand, is easily 
di.stinguished fiom that of beatni- bv the broad groove on the 
pionotum and the longei and n, mower hc.id 

The ni.des in this genus and in ZAAiou a aio often extiemelv 
near each other, and Iho species aio not always easy to ilnnle in 
lh.it si^x 

Aoiuomyia susrif'iosA 8 m 

77i)/nnus Descr n sji. Hymen p 161 (1879), 

2'hynmi<i ia’niolatm Fiogg Tians llo\.)Soc. 8 Australia, xvi. 
p 71 (1893), c? 

I have seen the tj jte of tannolaius in the South Austi alian 
j\I nsGuin 

KhOZULnilOllT 4 ALEVAMUU, .sp 11 . 

cf . Niger abdoinine ferruginen, segincudo piinio dinuilio 
liasih nigio, iconoidms, tibiis, taisisipie fmingiiuus ; xertice 
macula iitiiiupie fiisco feriuginea , inandilmhs, clypeo margtne 
.ipic.di late, teguli.s, .'■cntello macula inagn.i niedian.i, po.st.scutel- 
locpie f.iseia tiansioisa flaxis; ali.s hyahni.s, xcnis nigiis 

$ Nigia , pedihus feiinginei.s, coxis nigiis , maudibuhs basi, 
clypeo, antonniscpie subtus fuseo-foiauguieis , capite iitiinqne 
Lite excavato , .segmento doisali secundo tiansvei.se qiiadii- 
caiin.ato. 

Long , c? 13-1<) mm , 5 7 mm. 

(S Clvpens piciduced .uicl lathei bioadl}' tiuncate ,it the apex , 
intoiantcnn.d pionunence bilobed ; antemme ns long ns the hc^nd, 
tliomx .ind mednin segment cxmihuwil, the ajiicvd joints slightly 
aicu.ite liene.ith He.id and mesonotum tinely gi.inul.ate and 
1 'lotlu‘d spaiseU vith long iuhuu.s piihascencc', jilouia' thickly 
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clothed With grey pnbescoiiee, scuielliim aud medun .segment 
very closely piiiictuied Abdomen elongate, shallowly punctiued ; 
.seventh doi‘.s,d segment traiieiite at tlie apex. Hypopj^gmui 
gradually narrowed to the apex, whore it iia nairowly truucabe, 
with a strong apical spine. Second abscissa of the radius longer 
than the thud; first lecunent nervure received at two-thirds 
from the base of the second cubital cell, second at one-fifth fiom 
the ba.se of the third cubital cell. A tuft of pale hairs on each 
side .at the base of the hypopygium. 

5 Olypeus iMthout a carina. Head fehiniug, sparfsely punc- 
tuied, bioader anteriorly than long, narrowed posteriorly, the 
hind maigiu not as bioad as the head is long, a rather deep and 
Laige depression on eich side of the head lietweeu the eyes and 
the base of the antenme , the head somewhat compressed at the 
sides Thorax much nairowei than the head , pronotum clo.sely 
punctured, half as broad agarn auteuorly as long, nan owed 
posterioily, ivith a longituduml sulcu.s, scutellum sparsely punc- 
tured, nai rowed towards the apex Median segment very finely 
and clo.sely punctured, the donsal surface a little longer than the 
scutellum First dor.s.il segment with a broad tr.rnsverse gi'oove 
hefoie the apex, second with four stiong tran.svei se canine , the 
other segments shiiung, very sparsely puuetured. Pygidium coir- 
stiicted at the base, the surface of the posterior truiic<ition ovate 
Tarsi slender. 

Hub Ounderdin, W Austialia {Mrs Lnndi/) , July and 
August 

The male is latlier ne<ar tolatths Sni ^ but the sculptuie is 
coai.sei, the details of neuratiun iiither different, and the 
.seutollura has .a yellow spot. The females of the two species aie 
very distmct 

P.S'IMMOriTINNlJ.S linBIUCAN.S, sp. n. 

d Niger, clypeo margino npic.ili, maiulilailiK Imsi, pronoto 
niaigino ante] loie Iine.i trausvei utiinqiie, seutello piKstscutel- 
loquc maculi panw. meduuia fl.iMs ; jiionolo niargine postcrimo 
late tegnlLsque lutoi.s , scgmeutis !ibdonniiithlm.s primo apicc 
secundoijne fusco-feirngiiieis, sctnudo tertioque macula obliqua 
hiter.ili llavidul.il , feiuoiibu.s, tibiin t.u’sis(pie feiruguieia 

Long. 8' 5 ram 

d . Olypens convex, broadly lounded at the apex, with a 
c.itina from the base net leachiiig the apex. Head, tliorax, and 
median segment clo.sely pimctuied, the head more coarsely, the 
median segment A^erv finely , luteranfennal prominence atmost 
pointed at the apex , the five .squeal joints of the fiagellum arcuate 
beiie.ith AlKlomeii fusiform, shining, sparsely and very shallowly 
punctured; hypopygmm small, emargiuate sit the apex, wnth .i 
.small spiue on each .side at tlie angles of the eniaigination; some 
long cun ed hairs .spnnging fioin beneath the .seventh doisal 
segiiieut. i-lurd .absx'i.ssa of .the ladius sliglitly lojigoi* tlian the 
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second; the third cubital cell leceiving the second recuirent 
iiervure at a distance fiom the base equal to about one-fouith of 
the length of the second transverse cubital neivuie 

Ilah. Yallmgup, S W. Australia , September 

In addition to colour, tlie lonnded apex of the clypeus 
sepai'ates this from other species of the genus, 

PhYMATOTHYXNUS lONSORIUS, sp n. (PI I figs 11,12) 

(5. ISTigei, fulvopilosus , mandibuhs, apice exoepto, clypeo 
inaigine aiiteriore, pronoto fascia arcuata et maigiue anteiKiie 
anguste, tegulis, poatscurelloque macula parva flavis ; feinoribus, 
tibiis taisisque ferriigmeis ; clypeo apice hidentato, hypop 3 ’’gio 
liuguifoi me. 

$ Fusco-feri ugmea , mandibuhs, fiagello, femoribus, tibiis 
tarsisque bruneo-testaceis , sculello coinpiesso, subtubeicul.ito , 
segmento mediano obliquo, angulis nnticis subtuberculatis. 

Long, c? 13-17 mm , $ 8-9 mm 

cj Clypeus not much pioduced, stiongly bidentate on the 
middle of the apical maigm , the mteiantennal prominence only 
represented b}'^ tubercles .it the base of the antenmc , apical joints 
of the antenms strongly aicuate beneath. He.id, thoiax, and 
mediiin segment ojiaque, closely and lather finely punctuied , 
pubescence fulvous on the head and thorax, 'vvhitish on the 
median segment and sides of the abdomen First abdominal 
segment slender, biondened fiom the base, longer than the 
second, with a sulcus fiom the base leaching beyond the middle, 
abdomen shining, sparsely and very shallowly punctured, flattened, 
elongate , the seventh dorsal segment and the apex of the sixth 
lugose Hypopygium linguifoim, without spines. Wings hyaline, 
faintly tinged with yellow , second and third abscissie of the 
r.idius about equal , secoml lecuirent nei vine further than the 
first fiom the second transveise cubital neiMire. 

$ . Olyjieus with a caiina ; the fiont deeply emavginate 
anteriorly and subtuherculate at the base of the .aiitennie, with a 
shoit frontal sulcus Head .shining, with scattered punctuie.s, 
nearly twice a.s broad as long, strongly louiided po.steiioily. 
Thoiax and medi.in segment veiy finely punctured , the pro- 
notuin more than half as bioad again as long, deioiessed at the 
anteiior angles, the anterior mai*gin distinctly caiinate hetw'eeii 
the depresNions , scutelluni strongly coinpres.sed and suhtuhercu- 
late Median segment oblique, the auterioi angles suhtnbeiculate. 
Abdomen finely and closely puncture<l , fiist <lorsal .segment 
n.Tjrow]} clepiessed at the apex, second transversely lugulose 
hetw^^een two transveise carime, the apical inaigin ia].sed, wath . 1 , 
deep groove before it Pjgiclium entiie, almost vertical, broadly 
ovate, longitudinally i ngulose. Fifth ventral segment punctured 
rugose 

Hah Yallmgup S.W. Australia; )Septemhei* to N’o\ ember, 
o ? in cop. 
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'riuh 1“^ ti> V iiUidus Sni , bull lilio may l )0 easily 

rlmtmi*ui.slie(l by ibe coloiuing ami llio buloiitate cljpiMis; the 
female by tlm ciouipi'essed ami subtiibuivul.iio .seutelluui, Uie 
somevvbat himilai* tubeicle in n did ns being on tbo base of 
the inedian .segment. Tlie.se iivo .speeies form a gioiip rather 
clistinct from P. woiidieomis, tlie tyjie of the genus. 

The male of tins .species was attiacted at yalhngitp m large 
nmiibeis to ban lotion, the chief ingieilient of which n.is oil of 
bciganiot. 

rii\jiATorn\sxTj.s pvomioruouus, sp n (PI I figs 111,14) 

(5 Nigei, albopilosus, alls byalims, veins nigii.s, hypopygio 
tiuncato, angnlis apicalibus brevissime dentitis, spin.i apic.ih 
inagiia iiiciM.ss.it.i. 

2. Nigra, antennis pygnhoqne fn.seo-foiiuginois , c.ipite 
thoraceque nnnmuiqnam feiiugineis , sogniento donsali .sexto 
basi eoiistiicto, lateribus maiginalo 

Long., d 10 mm , $ 5-6 mm 

d Clyppu.s with a, caiinn, piodiicod .and n.uiowdy tiimcate 
at the apex , mtoianteun.il pionunence strongly developed, 
hioadly rounded at the apex, anienme with the apical joints 
.stiongly arcuate beneath He.id rather bioad co.nsely rngo.so. 
Thorax deeply but not lery clo.sely pnnctiiied, the jnnnotum 
with the rintenoi angles sligbtl;v prominent , median .segment 
loiinded, finely .uid closely piinctined. Abdomen sinning, ibe 
punctnies almost obsolete, subfusiform, tlie fiist .semnent slender 
at the base , .seventh dorsal segniout punctuied-iugo.sc. Ilypo- 
pygnim bioad, with paiallel sides, short, bro.idly tiuncato at the 
apex, the apical angles piodiiced into short, di'hc.ite .sjunes, tlio 
apic.d sjime very stout and long Hecund abscissa of tlie ladius 
distinctl} longei than tlie tlnid , liist recmient iiervure received 
nearly hfilf as far ag.tiu as tbo .second from tli(‘ second tran.sver.'.o 
cubibd neiviue, the .secoml recuiTent received at. .ibout one-fifth 
fiom the ba.se of the tbiril cubital cell. 

5 . Head subrectangnl.n, half as bioad .igam .is long, loiinded 
at the posteiior angle.s, latlicr clo'.ely jmnctuied, the cl^jieus 
without a c.nin.i, the* fioiit wotb .a .slioit sulcus and jnoduced into 
small tubercles at tlie ba.so of the antonn;e Pi-onotiim a little 
longer than bioad, .spaisely piinctined Hcntollum broadei than 
long, no longer than tbo dorsal .suiiaceof the median .segment. 
Abdomen closely and finely punctiued , fiist doisal segment with 
a transvei.se gioove before the apical margin , second tiransvor.sely 
lugulose between tw'o transveise carime. a. bro.id tiau.svei.so 
gi oove before the lai.sed apical margin Pygiduim nariowed at 
the base, the .sides imirgiued fi’ora the base by diveigent caiinae, 
laoailly lounded at the <ipex 

Jlab Yullingup, S.W. Anstinha , Septcmhci to November 
rS $ in cop 

The m de is lather near P. inuniUcoi nib Sm ,hut the h\ popyginm 
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is mncli larger ami liroiiilei , the female, however, ihHei.s in the 
•shape of the head and most notably in the shape of the pygidinin, 
which, unlike tj'pical l^hytaaiolhyiinas, is luiiroived at the base 
and inaigined. 


TAoriyxoMViA maculivkxtris, su n. 

S. K^iger, alhopilosus , maiulibulis, apice excepto, clypco 
inaigine apicali et in medio, macula, parva utrinque inter 
anienuas, pi onoto fascia arcuata, seutello posfcscutollocpio macula 
paiva mediaiia, segmeiitis doisalibim 2-G macula iiiagna latei.ili 
ufcriuque, veiitialibusque 2-6 fascia ]a,ta vix inteirupta, flavi.s , 
fenioribii.s, tibiis, taisis, segmentoque ventiali .septiino feiiii- 
gmeis , alls Jiyalinis, veins nigiis, .segniento ventiali piiino 
acute tubeiculato 

cf Head finely rugose, thorax and imalnn segment leiy 
closely punctuied , abdomen shining, shalloivly piinctuied 
(Jlypous without a c.iiina , inteiantennal piominence bilobed , 
auterioi margin of the pronoturn bronlly inched Fust ventiiil 
•segment with an acute tubeicle at the apex, deeply' sepaiatoil 
fioni the second segmcMit Sides of the hvpopygium p.u.illel 
oil the basal half, then stiougly coiiveigont to the biise of the 
iipical spine The tlnoe apical joints of the maxill.uy palpi are 
longei th.ni the otheis, but not veiy elongate Soi oinl icciiiient 
neivnie received at about oiic-seventh fioin the base of the thud 
cubital cell 

llah Cunderdin, W Austialia ; September to October 
(J/ks Limcly) 

This species is ea^sily di.stinguishcd from all others of the 
genus by the yellow maiking^s of the abdoinou, and the iuheicle 
on the fiibt vential segment The foiin of the hYpop\giuni i.s 
very siiinlai to that of T nhJounnaJis Guei 


EiIIONE ALBOCLVriSATA, sp. 11, 

c? Higei , clypeo macula Jipicali tiiaiiguliiii lineaquc mar- 
gmnli utrinque, proiiotoquo luargine aiitciioie hne.a tnansicisa 
utrinque albis , ahs Inalnms, mdcscentibus, -seins nigiis 

$ Rufo-feiiugnieji, nitida , abilomine ingio, , segniento .sexto 
feiTugiueo , seutello latitudine duplo latioie. 

Long , c? 8 5 Biin ,255 mm. 

cf Clypeus with a depressed, ohhquc, tiiangular tiuncation 
<it the apex Head rather broad, not convex, closely and latber 
•stiongly punctuied ; the four apical joints of the flagellum 
aicnate heneath. Thoiax moie finely punctuied than the head , 
median segment lounded Abdomen sinning, closely and flnelj 
punctuied , seventh doisal segment with laiger punctures, 
bioadlv loundecl at the apex Hvjioiayguim loniided, ciliated. 

2 . Head subicctangulai, as broad as long, smooth and 
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shining Pronotuiu longei than broad, emarginate posteriorly , 
sciitellmn about twice as long as bioacl, inoie than half as long 
as the pronotum , thorax and median segment smooth and 
shining, with a few scattered punctures. Median segment 
longer than the pronotum, much longer than bioad, gradually 
bioatlenecl from the base. Abdomen elongate, subcylindiical, 
shining, sparsely and finely puncouied, with a few larger 
elongate puncture.s Pygidium with a broad median carina. 

Eah. Y.illingup, S.W Australia , November c? $ in cop 

The male is ueaiest to E vitupenni'^ Sm , but in that species the 
head is lather .strongly convex posteriorly and much less strongly 
punctured. The female h.is the head bionder than in vitr}- 
penms, the scutellum longer, and the whole insect more poli.shed 
.and less strongly punctured , there is also no longitudinal 
im]iiessed mark on the dorsal segments. 

EiRONE RUFODORSATA, Sp 11. 

d Niger , clypeo postscutelloque luteis , pronoto, inesonotn, 
sciitello tegulisque feiiugineis, ali.s hy.ihnis, veins nigris 

Long 9 mm, 

d. Olypeus almost flat, with a cariua, the apical margin 
transverse, head and thorax fiiiel}'- and closely punctured , the 
fiont between the antenme widely einaiginnte Pronotum less 
closely punctured than the mesoiiotuui, nariowei than the head, 
the anteiior maigm transverse and slightly laisecl, scutellum 
narrowly rounded at the apex, median segment lounded, veiy 
finely punctured Abdomen shining, shallowly })ni\ctuied , 
hypopygium I'ounded and ciliated. Third abscissa of the radius 
a little longer than the second , finst recunent nervure received 
at the middle of the second cubital cell, second at about onc- 
thiul from the base of the third cubital cell. 

/lab Herberton, N Queensland {Dodd) 

The colouring is cpiite different from that of any other species 
of the genus. 

Eirone ferrugineicorn'js Turn. 

Euoiie fn) rmjimicornis Turn Proc. Znol Soc. London, p. 265 
(1910), d. 

The type came from Herman nsliurg m Central Ausi.ralia 
I took five males at Kalainnnda, in the lulls behind Perth, 
in Februaiy 

Famil}' ScoliidjE. 

Subfamily ANTHOBOscixAi!: 

Anthobosca c'lypeata Sm. 

DimorpJwptera chjpeata Sm Tians. Ent. Soc London, r 2i0 
(1868),$. 
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Anthooosca dypeata Turn. Proc. Linn. Soc. N. S W. xxxn. 
p 522 (1907) 

T his appeals to be a most variable species as to colour. The 
type, said by Smith to come from Champion Bay, though it is 
labelled “Swan River,” has the second, third, and fourth dorsal 
and second and third ventral segments broadly banded with 
ferruginous , specimens from the Warren River, S.W. Australia, 
are without the bands on the fourth dorsal and third ventral 
segments, but are undoubtedly of the same species. In the 
Auhtialian Museum are specimens from Albany, W. A., collected 
by Hastens, in which the thoin.x is richly vai legated with yellow, 
and a form from Cuuderdin in the West Austiahan Museum has 
the markings on the abdomen also yellow. Not having been 
able to compaie these last two forms, 1 cannot be sure that they 
belong to the same species, though the neuration agiees, both 
lecuiient nervines being received by the second cubital cell. 
With the Warren Rivei females in the South Australian Museum 
IS a male closely resembling A. crassicorms Sm , but differing in 
having the abdomen black, with the two apical segments ferru- 
ginous, and the antennae distinctly shorter and stouter than in 
the type. The latter difference must, I think, be specific, so 
that crassicorms cannot be the male of clyppaia, though it must 
belong to a neaily i elated species 

Anthobosca fastuosa Sm. 

Bimorphopterra fastuosa Sm. Tmiis Ent Soc London, 1868, 
p 240, 2 • 

Anthobosca fastuosa Turn Proc. Linn. Soc N S.W. xxxii. 
p 521 (1907), $ 

The type from Champion Bay has the three apical segments of 
the abdomen black A specimen in Mr. Froggatt’.s collection 
from Southern Cross, W. A , has these segments ochraceou.s, .so 
that the abdomen is all of one colour, giving the specimen a very 
strong lesemblance to the female of Scoha {Tnelis) favichila Sm. 
This IS probably only a colour vaiiety, though it' m.iy po.ssibiy 
prove to be distinct 

Family P s A M M o c n A ii i d /E. 

CaLOPOMPILUS XANTHOCHROU.S, sp 11 

$ Niger ; mandibuhs apice, femoiibus, tibiis tarsisque ferrii- 
gineis; alls flavis, fusco bivittatis, iiiaigine apicali insuper 
infuscatis 

Long. 7-10 mm. 

$ . Mandibles bidentate , clypeus short, very broadly truncate 
at the apex , antennie slender, second ]oint of the flagellum 
a little longer than the thud, shoiter than the third and first 

Proc. Zool. Soc. — 1915. No. Y. 
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combined; ocelli very close together, the posteiior pair more 
than twice as far from the eyes as from each other. Hcutellum 
a httle longei than the length of the transveise groove at the 
base, broadly subtruncate at the a,pex Median segment as 
long as broad, with a longitudinal sulcus from the base to the 
apex Head opaque, thoiax subopaque, abdomen shining ; hind 
tibiSB feebly serrate, not spinose. Second abscissa of the radius 
shorter than the third, second cubital cell narrow , first recuirent 
neivure leceived close to the middle of the second cubital cell, 
second at one-third from the base of the third cubital cell 
Cubitus of the hind wing originating ]ust beyond the transveise 
median neivuie. 

Hah Mt. Wellington, Tasmania, 2300 ft ; January to March. 

Neaily allied to G. alic%ce Turn from the same locality, the 
eolouiing of the wings and the position of the cubitus of the 
bind wing being the same in both species. In alicice the iintennse 
aie much shoiter and stouter, the scutellum shoiter and broader, 
the two basal abdominal segments more or less ferruginous, the 
third abscis.sa of the ladius much shorter, being only about half 
as long as the second, and the hind tibite more distinctly serrate 
and slightly spinose. 

Trom the position of the cubitus of the hind wing these two 
species would, according to Ashmead’s table, fall into the genus 
Hemipogomua Sauss. , but this charactei is ceitamly not of 
geneiic impoitance, and I am inclined to think that Ashinead’s 
name Calopompihis should sink The comb of the fore taisi is 
entiiely absent in ahc^ce and xanthochrous, though a few' veiy 
minute spines ai'e visible with the lens But among Australian 
species many intermediate forms are to be found, and 1 doubt 
it Calopominhih or Jleviipogoitnis can be clearly sepui’ate'd from 
Gryptochedas. 

C.VLOPOMriLUS OONNEOTENS, Sp 11 . 

$ , Nigra ; mandibulis, clypeo apice,nnteTmis, aiticulis duobus 
apicalibus exceptis, femoribus, tibii.s, tarsisque firrugineis, alls 
flavo-liyaliuis, tu-sco-bivittatis, margiiie apicali insuper infuscatis. 

Long 8 nim. 

5 . Antenme slender, the proportion of the joints as in 
xanthochrous, from which the species difieis in the shoiter 
scutellum, the absence of a sulcus on the median .segment, 
the position of the fiist recurrent nervure, which is receiveil 
distinctly before the middle of the second cubital cell, the 
shortei third abscissa of the I’adius, which is only equal to 
the second, and the colour of the antennse, mandibles, and 
clypeus 

Hab Mt Wellington, Tasmania, 2300 ft ; January. 

The hind tibise in this species are almost smooth, the serration 
being very feeble. 
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Calopompilus auropilosellus, sp. n. 

$ Nigra aureo-sericea ; mandibulis, clyppo a pice, scapo 
snbtua, fiagello basi, teguhs, ano, pedibusque fenugineis; ahs 
flavis, mgro-trifasciatis. 

(?. Feminai S] mills, fiagello nigro. 

Long, $ 13mm.; (S 11 mm. 

2 Olypeus broad and shoit, broadly subtruncate at the 
apex ; labrum slightly exposed, subtruncate at the apex. 
Antennae rather short and stout ; second joint of the flagellum 
about as long as the first and third combined, third a little 
longer than the fouith Eyes almost parallel on the inner 
margin ; ocelli in a small triangle, the posterior pair twice 
as far from the eyes as from each other, Scutellum broadly 
subtruncate at the apex ; median segment with a deep median, 
sulcus. Abdomen subopaqiie, the second ventral segment with 
a distinct transverse groove near the base; pygidinm broad. 
The whole insect more or less densely clothed with golden 
pubescence, most closely on the posterior margin of the pro- 
notnm, the pleiu'as, the median segment, and the apical angles 
of the dorsal segments. Hind tibiae spinose, distinctly serrate 
on the outer side. Second abscissa of the ladius about equal 
to the third ; fiist recurrent neivure received at two-fifths 
fiom the base of the second cubital cell, second at three-fifths 
from the base of the third cubital cell. Cubitus of the himl wing 
luteistitial with the transveise median nervure. The black 
bands on the fore wing are bioad and completely cross the 
wing, the first on the basal neivure, the second fiom the base 
of the radial cell, the third is apical , the two latter converge 
towards the lower margin 

Mab. Mt. 'Wellington, Tasmania, 2200 ft. ; January to March. 

The male differs in having the flagellum wholly black, the 
margins of the abdominal segments pale fenuginous; the second 
joint of the flagellum a little shorter than the third. 

The colour of the wings is similar to that of C molestus Sm., 
but the antenme are shorter and stouter, the hind tibue nioie 
di.stinctly serrate, the position of the recurrent neivures very 
different, also the colour of the pubescence. The antennas are 
not quite so stout and short as in piotipennis Sm. 

Calopompilus protervus, sp. n. 

$ Nigra, albopubescens , segmentis dorsalibus fascia apicali 
interrupta albopilosa ; alls fuscis, cellula radiali macula apicali, 
cellulaque discoidali secunda striga basali fla\is ; segmentis 
analibus lateiibus valde compressis ; tibiis po&ticis basi albo- 
maculatis. 

Long 19 mm. 

2 . Clypeus broadly subtruncate at the apex ; the labrum 
exposed, narrowly and shallowly emarginate at the apex, a long 
seta springing from each of the angles of the emargination. 

5 * 
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Antennas faiily stout, but not short ; second joint of the flagellum 
as long as the first and third combined, the third fully half as 
long again as the fourth. Eyes slightly diverging towards the 
clypeus ; posterior ocelli a little fuither from the eyes than from 
each other. Thorax subopaque, finely aciculate , scutelluin tri- 
angular, very narrowly rounded at the apex. Median segment 
short, opaque, with a deep median sulcus Abdomen sub- 
opaque; fii’vst dorsal segment as broad as the second, the three 
apical segments strongly compressed laterally, the dorsal surface 
of the sixth segment almost linear; second ventral segment 
with a distinct, but not very stiong, transverse groove near the 
base. Hind tibiae spinose, the spines short, calcaria white, 
black at the extreme apex. Second abscissa of the radius 
distinctly longer than the third ; first recurrent nervure 
received at thiee-fifths fiom the base of the second cubitnl 
cell, second at two-fifths from the base of the third cubital 
cell. Cubitus of the hind wing originating just befoie the 
transverse median nervine, almost interstitial. 

Hah. Kalamunda, S.W. Austialia, April. 

This IS somewhat allied to C. lunatus Sm., but is easily 
distinguished by the difierent proportions of the joints of the 
flagellum, by the difference in the yellow marks on the fore 
wings, by the more tiiangular scutelluin, and most conspicuously 
by the stiongly compressed anal segments. 


' Family Bethylid.!:. 

SlEROLA LEEUWINENSIS, sp. n. 

$. Nigra, antennis pedibusque testacoo - ferrugineis ; alis 
hyalinis; \enis ferrugineis, basi testaceis; capite niagno, 
latitudine duplo latiore. 

Long. 3 mni. 

$ Head very large, flat, twice ns long as broad, longer than 
the antennue. Eyes large, oval, separated from the posteiior 
margin of the head by a distance at least equal to their own 
length , ocelli situated close to the posterioi margin of the head, 
far behind the eyes. Head, thorax, and median segment coria- 
ceous, abdomen smooth and shining; the pronotum broader than 
long, a little narrowed anteriorly; inesonotum short, with a 
distinct longitudinal furrow on each side ; a distinct transverse 
groove at the base of the scutellum ; median segment margined 
at the sides, with an obscure median cariria. Fore wing with a 
prostigma and a closed discoidal and radial cell as in other species 
of the genus. 

Hab Yalluigup, S "W Australia , December. 

This is distinct from the two Australian species described by 
Ashmead, having a carina on the median segment and a furrow 
on each side of the inesonotum. 
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5. On a Freshwater Medusa fiom the Liinpopo River 
Sjvstefti, with a Note on a Parasitic Infusorian. By 
G. Arnold, M.Sc., A.R C.S., Curator of the Rhodesia 
Museum, Bulawayo, and 0. L. Boulenger, M A., 
l).Sc., F.Z.S., Zoological Department, The University 
of Birmingham. 
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The medusje which form the subject of this communication 
were obtained by one of the authors during January 1913 in 
the Norquane River, a minor tiibiitary flowing through the 
Inziza and ITmzingwane Rivets to the Limpopo They were 
identified as belonging to the genus Limnocmda, and the new 
fact in the distribution of this form was recorded in a letter to 
‘ Nature ’ in April of the same year (17). 

A number of &pecimen.s weie sent to England, and proved to 
belong to the same species, Limnocnida rhodesice Boulenger, as 
those collected during 1908 by Mr. R H. Thomas in the 
Hunyani River, a southern tributary of the Middle Zambesi 

Ztmnocnida ihodeatce was described in 1912 (14) from some- 
what scanty and poorly preseiwed material, so that, in addition 
to their interest from the zoo-geographical point of view, the 
Norquane River specimens afford an opportunity of adding to 
our knowledge of this .species. 

Species of the genus Lxmno&nda have now been recorded from 
the five principal river-systems of Africa, as well as from India. 
The type species, L tangamccp^ discovered by Bohin (1) in Lake 
Tanganyika in 1883 and desciibed by Gunther ten years later 
(2, 3), has been found to occur also in the Victoria Nyanza (6-8) 
as well as in the River Niger (9, 10). L, rhodesice is now known 
to inhabit Rhodesia both in the Zambesi and Limpopo river- 
systems; and the Indian species has been desciibed under the 
name of L indica (15) fiom tributaries of the Kistna River in 
the Satara district of the Bombay Piesiclency 
^ The Norquane River is situated in the Berabesi district of 
Southern Rnodesia, about 30 miles "W.N.TV^. of Bulawayo. This 
stream usually contains water throughout the year, but the 
visible flow is intenupted during the dry season by sandy bars, 
•wheieby the course is broken up into a succession of pools. 

*■ I’oi c\p],iiMlioii of the Plate see p 7t!. 
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About a mile above its junction with anotlier sniall stream, the 
Nongqua or Noonlca, the Norcpane River is broken by a large 
granite bar which during the rams forms a small waterfall. No 
jellyfishes were seen above this bar, but down to the junction 
of the two streams all the pools contained them. The vegetation 
of the latter consists of water-lilies and Potamogetons together 
with a submerged plant (not identified) which forms thick carpets 
on the bottom. The remainder of the fauna comprises the 
usual aquatic insect larvae, freshwater ciabs, mussels, and two 
small species of fish. 

The jelly-fi.sh in the living state vary in size from about 
6-16 mm. in diameter, the depth of the umbrella varying corres- 
pondingly from 3-6 5 mm. when in the uncontracted condition 
They aie very transparent; the tentacles are, however, of a milky 
white colour and more opaque, whilst the umbrella-edge and the 
base of the manubrium are of a pale yellowish- white and also 
slightly opaque. "When, therefore, the animal is viewed from 
above, at a distance of two feet or so, only a central patch 
is seen separated by a transpiment area from an external 
opaque ring. 

The medusm move fairly rapidly, at the rate of 12-14 inches 
per minute ; the tentacles lasually take part in the wave of con- 
traction whereby locomotion is effected, but are sometimes kept 
extended during the whole phase. The manubrium, or stomach, 
appears to aid in locomotion, being emptied and lefilled with 
water at each contraction. 

The deeper and lai*ger pools contained far greater numbers of 
these creatures than the shallow ones . this is no doubt largely 
due to the difference in temperature between these bodies of 
water, the temperature being of course higher in the smaller and 
shallower pools. Careful observation made it clear that the jelly- 
fish prefer the cooler water.s This was especially seen in the fact 
that during the hotter hours of the day, i. e. from about 11 am 
to 4 P.M., very few medusaa were to be seen near the surface , they 
remained at a level of about two feet below the same, where the 
water was appreciably cooler. In the eat ly morning and in the 
evening they were as plentiful at the surface as at deeper levels. 

It was noticed that the fish in the stream did not attempt to 
feed on the mediisse — indeed, some of the smaller fish were seen 
to swim out of the way of au adv.ancing medusa ; it is probable, 
therefore, that their stinging powers render them unpalatable. 

Although carefully sought for, no traces of a hydroid stage 
were found. 

Plate 1. shows the appearance of the living animal , after 
fi,xation tlip natural .shape of the medusa is not easily appreciated, 
preserved specimens presenting the flattened umbrella and widely 
open mouth so generally associated with the genus Limnocmda 

The specimens received in England had been fixed with various 
reagents, chiefly corrosive sublimate and osniic acid all, unfor- 
tunately, had the umbrella-edge, the tentacles, and the manubrium 
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much contracted, fao that the largest speciinons measured no more 
than 6 5 mm. in diameter, exclusive of the tentacles. 

Umbrella. — In all the preserved specimens from the Norqnane 
River, the umbrella is disk-shaped and eonsidei*ably flattened at 
the top , it IS about 3| times as broad as high 

Manubriwm and Moivtk — The manubiium is also much con- 
ti acted in all the individuals, and the mouth appears as a wide 
circular apeiture. Observations on the living animal showed, 
however, that the mouth could be completely closed In thi.s 
connection it will be recalled that one of the .Zambesi specimens 
of L. rhodesim was described as possessing an almost conical 
manubrium and a nearly completely closed mouth. Gravely and 
Aghaikar (16) have shown that Z. tndioa is also capable of 
closing the mouth, small specimens doing so more frequently 
than large ones. 

Gonads. — The gonads are poorly developed in all the indi- 
viduals , so far as could be aseei-tained the majority belong to 
the male sex. The Norquane specimens were collected about the 
same time of the year as the originally described specimens of 
L rhodesioe , these also had the gonads poorly developed except 
in one instance, where a fau'ly well-formed ovary occurred. 


Text-figure 1 



Loiigiludmal hou/.ontHl section tlimigh paifc of the nettlu-nng of Limmcnidn 
rhodesuf, X about 160 

e c , circnhu tansil , etid , endodevin , nr, iiettlG-iing, Tr , painsitic 
TrieJiodina 

Tentacles — In structure and aiTangement the tentacles are 
precisely similar to those of the Zambesi specimens The number 
of these organs vanecl in the difterent individuals from about 85 
to 110; owing to the state of contraction of the umbrella-edge 
they appear very closely crowded together, and are therefore 
somewhat di&cult to count with any accuracy. As in the other 
species the tentacles are arranged in series, according to size — 
the perradial, inteiradial, and adradial being the laigest The 
larger tentacles have long narrow bases attached to the exunibrella 
surface of the bell and devonl of nematocyst batteries , the 
smaller ones are inoie cylindiical in shape and are only .ittachcd 
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to the imihiella for a .short distance. The nematocybts are similar 
to those of L tanyamcce. 

Nettle-limg — As in the type specimens of L, rhodesue, the 
nettle-ring is comparatively narrow and thickened and folded 
round the bases of the tentacles m such a way as to form 
structures resembling the tentacle-bulbs which occur in so many 
craspedote medusas. The.se “•tentacle-bulbs” are particularly 
conspicuous in the specimens from theNoiquane River this is 
probably due, in part, to the gieab contraction of the umbrella- 
margin, winch is thus thrown into fokhs 

As the .structure of the nettle-ring and other organs of the 
umbrella-edge foims the chief distinguishing chaiacter between 
L. rkodesim and L. tanyamcce, it seemed iinpoitant to ascertain by 
means of sections whether the peculiar appeaiance of the tentacle- 
ba-ses in the former species is due entii’ely to this folding of the 
nettle-rmg whilst the medusa is in a conti acted condition. A 
series of .sections was cut in a longitudinal horizontal direction 
tliiough the umbrella-margin, and such sections show*^ quite clearly 
that, although the nettle-ring is a continuous structui e, it is con- 
siderably thickened at the base of each tentacle, these thickenings 
forming the characteristic basal swellings which resemble the 
tentacle-bulbs of other mediisie 

In its histological structure the nettle-ring of L rhodesm i.*? 
precisely similar to that of L tatigcmicce a.s described by one of 
the aiithois in a previous communication (12). 

Text-figure 2. 


B 

Seiise-oigaiih of Limnncmtln rhodeitai (A) and L tanqamcoi (B) vipncd 
undin the &ame magnification. X 170 

Sense- Organs — The sense-organs are only slightly less numeroiis 
than the tentacles foi instance, in the case of an individual with 
96 tentacles, 84 of these organs were counted This is due to 
the very definite relation betw'een the arrangement of the sense- 
organs and that of the tentacles in this species . a pair of the 
foimei being situated at the base of each of the larger tentacles 
near the velar margin of the nettle-ring, whilst a single sense- 
organ occurs in a similar position at the base of each of the other 
tentacles with the exception of the smallest, which are without 
these organs. 

In the description of the Hunyani River .specimens of L rho- 
(lesice (14). mention was made of the tact that the sense-organs 
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of this species appeared to be somewhat larger than those of 
L. tcmganiccB This statement is correct also with regard to the 
specimens from the Norquaiie River. A number of the sense- 
organs from different individuals of L. rhodesxm were measured 
with cai'e, and the average diameter found to be 135 exami- 
nation of preparations of L imigamccB showed the diametei’ of 
the sense-organs of this sjjeeies to average 70 /i and not to 
exceed 90 g. (at least in the few specimens at our disposal). 1 he 
latter measurements were taken from some medusse collected by 
Dr. Ounnington in Lake Tanganyika in 1905 

There seems to be no definite statement as to the size of the 
sense-oigans in any of the numeious descriptions of the Tangan- 
yika medusa. Gunther (3), however, figures two of these organs 
X 1000, which by calculation gives the diameter as 60 g, this 
agrees fairly well with the measurements given above. 

Parasitic Ivfusorians — Annandale (15) recorded the occurrence 
of numerous examples of TiicJiodiTUi pediculits Ehrenberg on the 
manubrium of specimens of L. indica. 

A peritrichous infusorian belonging to the same genus was 
found in great abundance on many of the specimens of L. rhodesics 
from the Norquane River, occurring not only on the manubiiuin 
but also on the velum, the tentacles, and the surface of the 
umbiella, souietiiiies in such numbers as to give the whole medusa 
a spotted appearance when viewed under a lens or a low 210 wer of 
the mici oscope Sections of a medusa shoived a number of these 
infusoriAiis inside the circular canal which runs peripherally along 
the umbrella-margin; they showed no signs of having been acted 
on by digestive juices, and were as well preseived and stained in 
the same way as those occurring on the umbrella surface this 
suggest', that 2'richodma is able to lead an endoparasitic existence 
within the gnstiovascular system of the medusse. 

The occurrence of Tnckodma on both the Indian and Rhodesian 
species of Limnocnida led us to examine some preparations of 
L taiigamcce These revealed the fact that this sjiecies also is 
infested with this infusorian, which in warmer countries therefore 
turns out to be a fairly constant associate of freshwater jellyfish, 
and must play much the same r61e with regard to these organisms 
as it doe.s in the case of the species of Hydra in this country. 
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In many Insects of widely separated groups digestion takes 
place partly outside the body, digestive fluids being exuded from 
the mouth upon or into the food, which is then sucked up in a 
liquid form. The mouth-parts are m some cases specially formed 
in connection with this habit, while i^n other cases there appear to 
be no peculiar moclitications 

One type of modification seen m a few forms is that in which 
the mandibles aie either grooved or pierced by a fine tube, and 
in which the gioove or tube is the channel of egress for the 
digestive fluid, although there seems to be no clear evidence of 
this, except perhaps in the case of the Dytiscjd larvie such modi- 
fication IS apparently found only in insects which feed chiefly 
or eutii’ely upon the juices of their prey. 

The glow-worm laiva is one of those forms in which the man- 
dibles are pierced by a fine tube, and as it feeds upon snails and 
slugs and leaves no residue, excepting the slime of its prey, 
Mr F Balfour- Browne suggested that I should study the mouth- 
parts to ascertain whether the food was eaten or sucked up. 

A certain amount of spirit-material was available for dissection, 
but we were fortunate in obtaining a number of nearly full-grown 
living specimens at W icken Fen in May. 

Specimens lequued for section-cutting were first softened for 
about forty-eight hours in Perenyi’s fluid, dehydrated, cleared in 
cedar-wood oil, and embedded in paraffin in the usual way. The 
sections were cut 8 /x thick and stained on the slide, first with 
eosin in ninety per cent, alcohol, then with picro-nigrosiii in 
water. 

External Features avd llahts. 

The larvae were kept in an inverted bell-j*ar nearly filled with 
moist earth, and supplied with some moss. They were caught on 
May 14th, and for about a week were fairly active and ready to 
eat , but subsequently they became torpid, lefused their food, and 
finally began to pupate — by June 1st all had pupated. 

* Communicated b}' Frank Ralkove-Browkk, M A. (0\on et Cantab.), 
FRSE.FZS 

+ Foi e\pUuation of the Pl.ite see p 82 
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Tlie habits of these lavv.s? have alrendy been desciibed by 
Newport and latei* writers, but their accounts do not entirely 
agiee. Newport describes the bite of the larva as causing great 
pain to the snails on which they feed, wheieas Fiibref, in a 
popular article on the subject, says that the snail is anaesthetised 
by the bite. It may be of interest, therefore, to record iny own 
observations, which were carried out with a Zeiss binocular, the 
lai V8B being placed with some moss in a shallow glass dish and 
supplied with small snails. 

The larvae crawl about, feeling their wa.y with their maxillary 
palps, which are kept constantly in motion, the head being fully 
extended, so that the whole of it protrudes beyond the prothorax ; 
whereas when the animal is at le&t only the mouth-parts are 
visible. The snail apparently is found quite by chance, and if 
hungry the lan^a at once fastens on its prey. The mandibles are 
worked laterally, and bending its head down it cuts its way into 
the snail, which promptly withdraws into its shell, the laiva 
following. If left undisturbed the larva feeds continuously, and 
is frequently joined by others, until the snail is finished ; but if 
it is pulled off at once, tlie snail pui‘sues its way apparently un- 
injured. Wishing to see more clearly the method of procedure, 
I supplied small slugs as food instead of snails, so that there could 
he no retreat into a shell The larva bit the slug on the viscernl 
Immp, but apparently could not get a sufficient hold, as the slug 
with a twist of its body slipped away leaving a mass of mucus over 
the head of its enemy The larva at once desisted from its attack 
and tried to free itself from the slime by working its jaws and 
rubbing them with its front legs. These metliods failing, it 
curled up and cleaned itself with the adhesive organs in the 
terminal poition of its abdomen, repenting the process long after 
there were any signs of slime on the head, probably to cleanse the 
hairy bases of the mouth-parts. 

In the next attempt to feed the larva? with slugs the attack was 
more fortunate, the larva striking right into the jiulmon ary cavity 
of its victim , but either the food wa* not to its txste or else it 
was not hungry, as it shortly let go, and the slug, which had 
previously been lethargic, glided ofl’ apparently undrsturhed 

These observations show that — in these cases, at any rate — 
there was no anaesthetising. 

When feeding, the larvae keep their jaws constantly moving, 
and thus their mouth is bathed m the juices from the snail. 
Newport J also observed some dai*k-colouved liquid, which flowed 
from the mouth of the larva at the time of its attack and appar- 
ently acted as a poison, for the snail was much more affected by 
the bite of a larva than by a mechanical injury, such as piercing 
w'lth a needle He apparently failed to notice that the mandibles 

* 6 Newport, “On the Natural Histoiy of the Glow-woi’m,” Journal of the 
rroc of the Linnean Societj, Zoology, vol i 3857, p 10 
t Fabre, “The (tIow-woihi,” Cent’my MagiUine, Noiemhei 1913. 

J Loe cit p 58. 
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of the larvre nre piercfed by canals which communicate with tlie 
mouth, a fact described by Meuiert* some time latei. 'I'his 
observer suggested that the juices of the snail were sucked u}) 
thiough these tubes, the thick hail's which surround the moutli 
acting as a kind of absorbing sponge More recently R. Vogel t 
has described these tubular mandibles, and he further aiiserts thaii 
he has seen the dark-coloured liquid mentioned by Newport 
flowing from them. As no salivaiy glands are to be found in 
this animal, he believes that the secretion originates in the mid- 
gut, as IS said to be the case with the larva of Dyttscm and in 
Carabus. 

Mouth-parts. 

As stated above, the head of the Lampyris larva can be re- 
tracted within the prothorax, and m this position only the tips 
of the mouth-parts are visible. As the preserved specimens are 
usually in this position, the doi'sal portion of the prothorax has 
to be cut away to expose the head (PI. I. fig 1). Only the man- 
dibles are strongly chitiniaed , the first and second maxilltP. nie 
fleshy, their basal parts being distinguishable only by the sclerites 
(figs 4 & 5). The labruni and hypopharynx aie strengthened by 
chitin and covered with bans. 

Mamlihles. 

The mandibles (figs. 2, 3) are strong and much curved, and 
except at the distal end aie covered with sniull hairs. There 
IS a secondary tooth {t ) on the inner margin, which is sharply 
pointed on the right mandible and as a rule stouter and blunt on 
the lefr, in some cases, however, the left re.sembles the right. 

The base of each mandible on the doisal side is occupied by a 
thick brush of hairs, pointing toivards the tip of the mandible 
Along the inner edge, between the secondary tooth and the basal 
brush, there are longer and stifl[er haiis than over the rest of tlie 
.surface. 

Along the outer border, and near the base, is a condyle (c.) for 
articulation ivith the labrum. Just inside this on the donsal side 
is the posterior opening (p op.) of the canal which pieice.s tho 
mandibles; the anterior opening (a op.) of this canal is on the 
outer margin of the mandible .slightly to the side of the apex. 
Directly in front of the condyle is a group of short stout biistles. 

2£axilla and Labium. 

These appendages (figs. 4 & 5) are fused posteriorly into a 
fleshy pad, and it is only ventrally that their component parts 
can be distinguished by means of the sclerites. Distally, how- 
ever, the various parts of the appendages may easily be identified. 

* F Meuieit, “ Gjennemboiede Kindbalike hos Larapyns os Dribus-Lavei ne,” 
Ent Tidskntt, vu, 1886. 

t R Vogel, “ Heitiage zm Anatomie itud Biologic dei Larve von Lawpj/ris 
iio( tilnoa,' Zctol An/ \\vi\. 1912, p 515 
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The maxillje have on their ventral aspect a small square plate 
(ctZ.) representing the cardo, and a laiger more elongated stipes 
(st ), which bears a few long bustles and some short flattened hams 
Externally is a stout four- jointed palp ('mxp ) with a few hairs, 
and internally a two-jointed palp-like galea (ga.) and a flat 
lacinia {la,), both covered profusely with haiis, the inner margin 
of the lacinia hearing a row of stiff bristles Dorsally, the 
maxillae have much the same appearance, except that the cardo is 
not represented and the stipes is small. At the base of the palp 
along the external border is a tuft of hairs pointing forwaid, as 
do all the hairs on these mouth-parts. Posterior to the tuft are 
a few more of the short flattened hairs, which are similar to those 
described by Prickard as taste-hail's 

The ventral view of the labium shows the transversely placed 
suhmentum (son) tapering from e.ich end towards the middle. 
The mentum (mi.) is in the shape of an elongated triangle, the 
apex being anterior, it bears a few bristles and some short 
flattened hairs. Distally, there is a pair of short, fat, three- 
jointed palps (la.p.), with a few hairs. 

Dorsally, there is a clump of haii-s at the base of the palps, and 
another larger one more postenoily. 

Laho'otm. 

The shape of the upper lip (fig 6) is I'oughly trapezoidal, the 
anterior margin being the longest, and slightly indented in the 
middle Posteriorly there is a deep bay, formed of a fork of 
chitin (c/.) which piotrucles beyond the rest of the labrum , the 
handle, as it wei'e, of the fork forms the main support, or 
mid-rib (ww ), of the Inbrum, and bears two wing-like lateral 
expansions which keep the whole rigid. 

Dorsally the surface is slightly rounded, hut on the underside 
there is a mid- ventral iidge formed by the junction of the two 
.sides, which slope steeply down towards it. There is on eacli 
antero-lateral corner a socket which receives the condyles on the 
mandible. 

The whole of the ventral surface of tlie lahrum is covered with 
numerous rows of tiny hams, all of which point forwards. The 
rows themselves are an anged across the labnun, but slope forwaid 
from the sides toward.s the mid-ventral ridge. The anteiior 
margin is beset with stiff bristles which bend slightly towards 
the middle. 

The Eypophao'ynx. 

The tongue, or hypopharynx (fig. 7), is in the shape of a tri- 
angle with the base bulged out, the .ipex is diiectecl forwards, 
while at each end of the base is a chitinous knob (art ) articulating 
with a strut from the side of the head. With the exception of 
these knobs the hypopharynx is completely covered with hairs 
pointing forwards, as usual. 

* A S Packaul, ‘Textlioot of Eiitomnlogj,’ 1808, p 282, 
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Viewed from the side, this organ is slightly curved upwanls 
at the tip, and ventrally the surface is entire. On the dm sal 
side, however, there is a distinct gi'oove {gr.) which fits tlu‘ coi- 
responding iidge on the lahritm ; the edge of the groove is 
strengthened by a thicker band of hairs. The h.airs at the apex 
of the hypopharynx are longer than the others, and are frequently 
forked. 

Interrelations of Alouth-parts 

The arrangement of the mouth-parts is such that it prevents 
any solid matter from entering the gullet. This is eftected by the 
enormous number of hairs that surround the mouth, all pointing 
outwards, so that although the mouth is always open it is 
impossible for .any solid particles to enter. 

A comparison might be made here between this larva and the 
lai-va of Dytiscus, which also sucks the juices of its prey. The 
Dytiscus larva has its mandibles tubulai, but the mouth can be 
clo'5e<l by .an app.aratus which has been described as a “ mouth 
lock,” which automatically closes up the .aperture when the man- 
dibles shut The larva pierces its iirey with its mandibles, closes 
them, and proceeds to suck the juices through the mandible-tubes 
by means of the pharyngeal pump. When the mandibles open it 
can swallow small particles in the ordinary way 

The Pharynx. 

The floor and sides of the anterior end of the pharynx are 
strongly chitinised (fig 8, ph.), and the tongue is a direct con- 
tinuation of the floor The sides at this point receive an 
additional support from the chitinous fork which protrudes from 
the posterior end of the labrum (fig. 6, of). More posteriorly, the 
chitinous fork ends and the sides and flooi- of the pharynx become 
membranous, the chitin tapering down to a nairow ventral stri]). 
The roof of the pharynx up to this point is also membranous, but 
here it turns sharply upwards and forms a small vertical chitinous 
plate (figs. 1 & 8, op.), from which muscles (fig 8, d.m.) run to the 
dorsal integument of the head From the apex of this plate 
another larger one slopes downwards (fig. 8, cp.'), and runs into 
the dorsal surface of the oesophagus Two strong bands of muscle 
(figs 1 & 8,p 7a.) aie attached to tlie posterior surface of this plate, 
and lull to the back of the larva’s head , while from its edges 
bands of muscle (fig. 8, Im.) run down on either side of the 
pharynx and are attached to the posterior end of the plate forming 
its floor. This plate is perforated by two pairs of small holes, the 
function of which I cannot asceitain at present 

This apparatus evidently forms a suction-pump, and is worked 
by contraction of the muscles attached to the two dorsal plates, 
which laises them and makes a vacuum into which the liquid 
food flow.s, while contraction of the lateral descending muscles 

* L C Miall, ‘ The Natiual Plistoiy of Aquatic Iii'-ects,’ 1912, 44. 

Proc Zool. Soc — 1915 , 1^0 VI. 6 
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lowers the roof figaiii A similar contrivance is found in .some 
gioups of Hemiptera'‘‘, only in them there are no ventral muscles, 
the roof falling back into its place by the natural elasticity of the 
phaiynx. 

The method of feeding of this larva is obviously difierent from 
that of the Dyttsous larva, for it has no means of shutting its 
mouth, and hence cannot suck through the mandible-tubes only 
The mouth, although gunided by an immen.se number of out- 
wardly directed bristles, has sufficient apeiture to allow of the 
passage of a fine hair , this, if placed on the tip of the hypo- 
pharynx and pushed gently along, luns down into the pharynx 
On the othei hand, a hair pushed down the mandible-tube bends 
forwards and curves out again at the mouth , this is difficult to 
understand unless it is due to the foi'wardly directed bans that 
he on the base of the mandible. A stiffcr bristle might overcome 
this resistance, but I could not insert one into the tube ; it is 
piobable that liquid, such as wmuld be .“tucked up thiough the 
mandible, would trickle through the hairs and be drawn into the 
pharynx by the action of the .suctiou-pump. 

It is clear, at any rate, that no large particles of food can find 
their way through the mass of hairs that surround the month , 
they are are all strained off and removed later by the terminal 
adhesive organs It is probably the difficulty of extracting these 
particles that causes the larva to continue to cleanse itself long 
after the appaieut need foi it is over. 


EXPLANATION OP THE PLATE 

Lettering. 

n (’ , articulation for coiidj le of mandible , ant , antenna , a op , antin lor opening oi 
canal tliiougli mandible , art , articulation of hypopbiirynx , br,, brush of bans on 
in.iudiblL> , e , condyle of mandible ; ed , cardo , of,, chitiuoui foil: ; cliitinons 
plate of phaiyiix ; e.yi', po.storioi chitmouH plate; d hi , dotaal pliiirynpeal muscle, 
tfii , galea, yr , gioovu of liypopbaijiix ; ht/p., ]ivpopluiiyn\ , la, lacuna, 
/ft »• , labuini , tap., labial palp, Im, Literal plnirj'ngeal uuisclo, md, mandible, 
nil , inid-iib of labrnm , nit, meiituin; virp, inn\illary palp, crs , lesopliagus , 
op , opening into gullet , ph , cliitiiioiis fiooi of jiliaiyiix , ji m , posterior phai> ngeal 
muscle, posterioi opening of canal tlnongh mandible, pth,, piothoiax 

sm , subinentmn ; st , at ipcs , t , tooth on niaiidihh* 

The liguies, with exception of fig 8, were all dv.iwu with a camera lucula 

Pig. 1 Dm sal view of the head of a laiva (x 10) The piothoinx has been cut 
away to expose it, and the doisal iiitogiiiiient lemoved 

2 Dm sal \ie\v of right mandible (X 30 ) 

3 Dorsal view of left mandible (X 30) 

4 Dorsal view of fiist maxilU* and labium (X 30) (Note asyminetncnl 

sclentes ) 

6 Venti.il view of fiist maxill® and labium (X 30.) 

fi Vential view otlabium (X 30) 

7 Doisal view ot hypophaiynx (X30) 

8 Di.igi.im of the phuiyngoal pump 


* F lEiin and .1 C Keishaw, “On the Homologies of the Mouth-parts <>f 
Heuiipteia,” Psyche, vol win no 1, 1911, p 6 
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7. On a Oolnbrid Snake {Xenodon) with a vertically movable 
Maxillary Bone. By E. G. Boulengee, F.Z.S., Curator 
of Reptiles. 

[Keceneil Novembei lOj 1914 Read Febi uary 9, 1915 J 
(Text-figure 1 ) 
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Phj'siologj Impoitance of pbjsiological action of tbe 
^ enoins of Snakes on clasbihcatiou 83 

^Etiology Evolution of tbo nm\illaij bones in Snakes 85 

In Vipers the maxillary bones, to ivhich the poison-fangs are 
firmly attached, are inovably articulated to the prefrontals and 
ectopterygoids, the poison-fangs being, when at rest, folded 
against the roof of the mouth and becoming erected, or even 
thrust forward, when the animal is about to stiike. This ver- 
tical mobility of the maxillary bone, which gives these snakes 
such a mechanical advantage when they aie about to strike, has 
.dways been regaided as essentially chaiactenstic of the members 
of the family Viperida? The Society recently received from 
Mr W A. Smithers, 0 M.Z S ,a geneious donor to its collection^ 
a specimen of Xenodon merremi, an aglyphodont colubrid in- 
habiting Brazil and Paraguay, which is characterized by an 
extremely shoit maxillaiy with only six or seven teeth, followed 
after an intei space by a pair of stiongly enlarged but likewuse 
solid, ungroov^ed fangs. On taking the snake from the box in 
which it was packed and catching hold of it behind the head, 
I was most surprised to see the creature, on opening its mouth 
in an attempt to bite, erect and depress its fangs in a thoi oughly 
Y ipenne nianii er Pin ther observations showed that the mobility 
of its maxilla was so great that the fangs could be not merely 
erected, but thrust forwaid and sideways, revealing the fact that 
the mechanism in this snake is more perfect than in a large 
number of Vipeis of similar size. 

This discovery of a solid toothed Colubrid with a vertically 
movable maxilla is of speci.al intei est, as I think it goes a long 
way towards settling the problem, so often discussed, of the 
derivation of the Yipenne maxillary bone. The Yipendie were 
formerly believed to have sprung from the Proteroglyph Colu- 
biids. In the Catalogue of the British Museum, published in 
1893, my father, G A Boulenger. FES, expressed the opinion 
that the poison appaiatus of the Vipers was in all probability 
derived from the Opisthoglyphs. Latei, in a paper published in 
the Proceedings of this Society, he pointed out that, from the 
Aglyphodont forms in which the teeth increase in size posteriorly, 
we are giadually led to the Opisthoglyphs, which can be differ- 
entiated only by the presence of more or less deep giooves on the 

6 * 
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posterior fang -like teeth, the senes cnlniinating in such foims as 
show the maxillary bone much abbi’eviatecl, the soIkI teeth le- 
dnced to two or three only, and the fangs extremely large and 
grooveil The latest contribution to the .sub3ect is one by 
Mr John Hewitt ■* , who attempts to show that the YiperidK are 
not of Opisthoglypli ancestry, but are more closely related to the 
Proteroglyphs The most important arguments he uses to estab- 
lish his point are that, in the fiist place, in the Opisthoglj^phs the 

Text-figure 1, 


pjf o/i. 



Maxillary (m.-! ) of Xenodan merrenn at lest (A), and oicotoA (H) 
opt , ectopteiygoid , orh , orbit , prf , piefioiital, ptf , postfiontal. 

fang' bearing portion ot the maxilla is situated far behind the 
prefrontal, and con.sequeiitly that as there appears to be no 
tendency amongst Opisthoglyphs for a forward movement of the 
fang-bearing portion, it is difficult to conceive how the evolution 
of the Viperine character commenced , secondly’’, that in the 
Proteroglj'phs the fang-bearing portion of the maxilla is some- 

* Ann Tiaiibvaul Mu^. iii 1911, 
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what enlarged, often in a vertical direction, showing a resemblance 
to the state of things found in Causus. 

The first argument is easily disposed of, .is in a number of 
Opisthoglyphs the fangs are situated just below the prefiontal 
{3hodon, Folemon, Bruchyophis). Now m Xeiwdon the jioition 
of maxilla beaiing the fang-like teeth will be found to be much 
enlarged, and in a, more or less veitical direction, and it only 
remains for the last two teetli to be furnished with giooves to 
transfoim. Xenodon into an Opisthoglyph with the f.angs situated 
below the prefrontal Further, we have only to compaie the 
maxilla of Xenodon with that of the least specialized of the 
Vipers, Gausus. to see that meiely a slight tilting up of the 
maxilla of the foiinei snake, Avith the loss of the few front- 
teeth .and a very slight modification of the bone, is needed to- 
bring about a condition similar both in structuie and mechanism 
to that of Vipers. Thus Xenodon with its vertically movable 
maxillae enables us to trace the piobable evolution of this bone, 
and the old view, recently levived, that Vipers are descendedl 
from Proteroglyphs must, in my opinion, be abandoned. 

Mr. Hewitt in his papers states that the various experiments 
on snake-venom seem to show that there is more in common 
between the Proteroglyphs and the Vipers, than between tlie 
Opisthoglyphs and eithei of the other divisions That this is so- 
111 the majority of cases has been demonstrated by Phisalix. It 
should be borne in mind, howevei, that, as has recently been 
shown by Fitzsimons, the poison of the most highly venomous 
Opisthoglyph, Bisphohdtis typus, in its physiological action is 
particularly characteiistic of that of tlie South American Vipers 
of the genus LacJmsis. The physiological action of the venoms 
can, therefore, have little impoitance in the settlement of the 
broader problem of the classification of Snakes finm the point of 
view of descent. 
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8. A llfew Liver-Fluke [Platynosoinum cicumimttinn') from 
the Kestrel. By William Niooll, M.A., D.Sc., M.D., 
F.Z.S. 

[Received September 4, 1914 Bead Februaij' 9, 1916 ] 
(Text-figure 1.) 

Index. 

Geogeaphicai Zoology 

Sootlaudj West Coast, Kestiel {Oerchneis tnimmculus) 

New Livei -fluke 

Systematic Zoology 
Famdj' Diciocoeliidse 
Platifnosonium acuminatum, sp n 
From the liver of a Kestiel 


Page 

87 

87 


In January 1912 I received from Mr. J. S. Dunkerley, of the 
Zoological Department, Glasgow University, a single fluke from 
the liver of a kestrel (Cerchieis Unminmlns), shot on the west 
coast of Scotland. It appears to represent a new species of 
the genus Platyjiosomum Looss, and for it I propose the name 
Pkitynosotmim acuminaUmi, 

In a note accompanying the specimen Mr. Dunkerley observed 
and that the parasite was found in the gut, but there can be little 
question that it must have wandeied there from the liver. 

The specimen when received had been stained and mounted, 
was somewhat twisted in the coiiise of preparation. Its total 
length is 6*3 mm , and its maximum breadth, just behind the ven- 
tral sucker, is 1 5 mm. The body is broadest at its middle part, 
and both the head and tail ends are markedly attenuated. 

The oral sucker, which is twisted to the right, is rather deep 
and measures 45 x ’40 mm The globular ventral sucker measures 
•6x 75 mm and is situated 1 97 mm. fromtheanteiiorend The 
pharynx is contiguous with the oial sucker and measures ’17 x 
•15 mm. Thei’e is a short oesophagus, *25 min in length, and 
the intestinal diverticula are long and narrow, their ends being 
lost in the folds of the uteius 

The genital apertuie lies over the pharynx, and, like the oral 
sucker, is twisted to the right. The cjrius-pouch is comparative!} 
large, measuring 7x'16 mm. It contains a thin convoluted 
vesicula seminalis, a pars pro.statica of medium length, and a 
rather longer ductus. The ciiTus was slightly extruded. 

The testes he symmetrically, immediately behind the ventral 
sucker and sepaiated fiomeach other by nearly half the width of 
the body. They are oblong-oval in outline with their long axes 
obliquely transverse. They measure about *25 x ’36 mm. 

A short distance behind the left testis lies the transversely oval 
ovary, which is somewhat sm.iller than either of the testes. The 
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yolk'glanils are entirely lateiMl, foninng rather a broad baud on 
eaeh side fiom tbe lei el of the te.stes to about 2*3 inin. fioiii the 
posterior end of the body. They thus extend over a si^^ce equal 
to about one-quarter of the bod}-lengtIi. The follicles are rather 
small. 

Text-figure 1. 



Platj/nosonitm acumtmium, sp n Ventral view X 20, 

C.B. CiiTu'3-poiieli PG Genital npeituie KSt Oviny T Tebtes. 

The uterus fills up the greater part of the postacetabular space, 
iowards the posterior end it tends to form small semicircular 
loops, but further forivard the convolutions become more decidedly 
tiansveise, without, however, ever actually tvaver.sing the wliole 
►space between the intestinal divertaciila. ^’he convolutions are 
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confined entirely beliind tlie ventral suckei^ and the tenninal 
part of the uterus passes forwai*ds as a single nariow tube, 
slightly twisted but unconvoluted. The vagina appea.rs to lie only 
weakly developed The numerous eggs measure •033~'039 x *018- 
*020 mm. 

Amongst the many species of Platynosomimi this neiv form 
bears the closest resemblance to P. deflectens (Rud., Braun, 1902) 
and P. petiolatuni (Rail!., Biaun, 1902). From both it differs 
only in minor details. P. deflectena is a considerably smaller 
species with relatively larger suckers. An oesophagus is almost 
absent, while the cirrus-pouch is short and plump. The testes 
are globular and more closely apposed P. pehokttum is a larger 
species with a shorter neck. The oesophagus is extremely short, 
and the cirrus-poucli extends past the anterior border of the 
ventral sucker. The yolk-glands, again, are somewhat moie 
extensive but sparser, while the uterus is not so voluminous. 
Apart from these anatomical deteils, the difference in host indi- 
cates that the present species is distinct from either of the 
above mentioned forms. 

I have to thank Mr. Dunkerley for his courtesy in submitting 
the specimen for examination. 


Reference. 

Beaun, M. “ Die Fascioliden der Yogel,” Zool. Jahrb., Syst. 
Abt. XVI , 1902. 
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9. Notes on u Collection o£ Heteroccni made by Mr. W. 
Feather in British Fast Africa, 1911-12. By Lt -Col. 
J. M Fawcett*. 


[Receded June 22, 1014 Read Pebiuaiy 23, 1015.] 
(Plates I. & II.t) 


Ihdbx. 


Page 


Metarctia neeera, &p ii 02 

Diaensia epicaste, sp n 05 

Amsaata evadne, sp n 03 

Paratuertafeatheri, sp ii 04 

Parattiei'ta arffentifascia,i>p ii 04 

Ovios nealoes, sp n 05 

Parallelia portta, sp n 97 

Parallelia rectifascia, sp n 97 

Bhamdopliora aXhlguita, sp ii 98 

Lymantrla melete^ sp ii 98 

Lymantna meha, sp n 99 

Jjymantna metella, sp. n 99 

Lymanti'ia menecles, sp ii 99 

Lyiiuxntria arete, sp u 99 

Lymantria melissa, sp n 100 

Uasi/eJnm oihqmltnea, sp ii 100 

Hiihelnajiisciata plana, ii 101 

Niidaui elia mu, sp ii 101 

Ijiidia crettK?fli;n, sp ii 103 


1 Page 

1 Parusta thelxmoe, sp n, 103 

! Q-oodia oriens hepiapora, subsp ii 104 

Sahaha eiiterpe, sp n. 104 

Sabalta thaha, sp u 105 

I Poltana martnorata, sp n 105 

I Dooania etrce, sp n 106 

' Polvptt/ehus fumosiis pel ops, 

subsp, 11 107 

NepJiele vespei n, sp u 108 

Temnora erato, sp n 108 

. ILtppotion dextppus, sp ii. lOS 

I Stppotion diyllus, sp ii 109 

I Htppotioii e%clamationts,ap ii 109 

Cei atopaelia decoj a, sp. ii 110 

' Paehymeta flavia, sp u 110 

1 Paehymeta roxana, sp n 111 

1 Phtpagta tiilha, sp ii 112 

I toun luj’iiZesecas, uo\ 112 


The literature on British East Afiican Heterocera is not 
extensive, and a great part of it is contained in lecent Geiman 
publications mainly dealing with their adjoining territory, and 
to Avliich I have not had access. But the district is remarkable 
mainly for specially developed forms The most intei’estmg col- 
lection under notice contains a large number of those — many of 
which appear to be still undescribed, and also a number of known 
forms Avhicli have not hitherto been recorded from British East 
Africa. The majority of the latter are known through allied 
forms from the West Coast distiicts, from which they present 
sti iking variations in colour , I have not been able to examine 
the genitalia. 

Out of a total of 126 species which I have examined, 36 appear 
to be still undescribed, which seems a large propoi*tion, considering 
that the country where the collection was made is now traversed 
by the Uganda Railway, which must offer special facilities to col- 
lectors, but this region has never yet been thoroughly woiked out. 
I believe Mr Feather has a large number of Heteroceia still to 
be examined, and I hope to be able to give the result of my 
enquiiies into them in a futuie paper Professor Poulton, of 
the Hope Museum at Oxford, has the butterfly portion of the 
collection, and I understand that he has discoveied several new 
species amongst the specimens 

Great credit is due to Mr. Feather for the exactness with which 


* Communicated by the Secuetahv 
f Foi explanation of the Plates see p 113 
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he has pi't\seive<l the locality ami date of every .specimen, bj' vliich 
the time of llight of the ^ arions forin-s is recorded, and "also for 
the excellent comlition of the .specimens. 

My thanks ai e e.specially due to the Hon. Walter JRiOfclischild, and 
to Sir George Hanipaon, whose kind as,si.stance was of gi-eat value 
to me in working out the various species in the British Museum. 
The following is a list of the localities given in this memoir — 

(1) Kedai, British East Africa. Altitude 2500 feet, 120 miles 

from the coast. 

(2) Kibweisi, ditto. Altitude 3000 feet, 114 mile.s 

up Uganda Railway 

(3) Voi, ditto. Altitude 1800 feet, 101 miles 

up Uganda Railway. 

(4) Masonga-leni, ditto. Altitude 3000 feet, 182 miles 

up Uganda Railway. 

In describing the various new specie.s, I have indicated in each 
case the form in the Biitish Museimi which I have found to be 
nearest to it, and stated the points of difference between them. 
The figures of new species are drawn to exact size by myself. 
From the fact that many of the species were taken in November 
and December and again in March and April, it would appear 
that they are at least double-brooded 

A few species are added to tins paper which were taken by 
Lady Oolvile at Meru, B. E. Africa, but unfortunately I ha\e not 
got the dates or elevation of the locality. 

HETEROOERA. 

Syntomidas. 

1. MbTARCTIA NEAiRA, .sp. 11. (PI. I. fig, G.) 

Desd'ipUon . — d . Head, body, and wings unicolorons pale 
reddish brown, the hind wings almost diaphanou.s in the centre. 
A very indistinct fn.scons spot at the apex of cell of fore wing. 
Jlabitat. Kedai, 24th November. Expanse 40 mm. 

This species is allied to JA pulverea Hampson, from Ruweiizoii, 
from which it differs in having a blunter apex to the fore wing, 
and in lacking the black spot at the base of interspace 2, and the 
irroration of black atoms winch covers the foi'e wing in m. 

2. Metaectia playicinota AuiTvilhns. 

Habitat. Meru, B E. Afiica. Taken by Lady Oolvile. 

3. Metaectia lateeitia Hen’.-Scliaff 

Habitat Meru, B E. Africa. Taken by Lady Oolvile 

4. Thyeetes negus Obeitlun*. 

Habitat Kedai, 25tli November. 

Agrees with the desciiption of neyiis, except that the white 
spot ill cell of fore wing is cpiadnlateial and not triangular. ‘ 
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A RCTIAD.®. 

5. Diacrjsia maculora Stoll, Form macularia Wiilkor 

Habitat. Mombasa, 2Lst March. 

6. Diacrisia jacksoni Rothschild 

Habitat. Kedai, 25th November. 

7. Diacrisia eficaste, sp. n. (PI. I. fig. 5 ) 

Description. — S • Head and collar grey, the latter with a bright 
orange fringe, thorax pale yellow ; patagia streaked with grey, 
Abdomen oiange above, oehreons underneath, with a lateral row 
of small black spots. The five middle somites of the abdomen 
black dorsally, orange laterally 

Fore wing pale cream-yellow , the interspaces between the veins 
with grey streaks, an oiange discoidal spot; cilia and inner 
margin orange hind wing pale cream-colour, cilia orange. 

This form diffeis from all othei species of Diacrisia which I have 
seen in its deep black abdomen. 

Habitat. Masongaleni, 18th and 20th April. Expanse 46 mm. 

8 Amsacta evadne, sp. n. (PI. I fig. 4.) 

Description — d . Head, thorax, and wings wdute ; costa of fore 
wing Cl eam-col cured Abdomen, 1st somite and vential area 
white, lemaining somites yellow; the five middle somites with 
black bands dorsally 

Fore wing with four small black spots in interspace 1 one below 
median nervure, one below middle of vein 2, and two above 
vein 1 A black spot at base of interspace 2, and one at apex of 
discoidal cell. Two parallel rows of minute black spots distally, 
and a row of marginal black spots between the veins. No black 
spots on costa. 

Hind wing a black spot at apex of cell, and another beyond it 
submarginally on vein 6. A V-shaped black spot at anal angle 
with two minute specks inside it. 

This form is nearest to Amsacta Jiavizonata Hampson, from 
North Nigeiia, wdiich form has no black spots on the hind wing. 

Habitat Kedai, 17tli November. Expanse 40 mm. 

9 Tbracotona RHODOPHiEA Walker. 

Habitat Kedai, 25th November 

10, Argina cribraria Olerck. 

Habitat, Mombasa, 30th October. 

11. Rhodogastria bubo Walker. 

Habitat. Kedai, 21st January. 
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N y G T E M E li I D iE. 

12. Deilemeua leuconoe Hopffer. 

Hahitat. Kibweitsi, 10 th February. 

Agarisxid.e 

13. ^^GOOEKA OBLiQuisiGNA Hampsou. 

Halntat. Ivedai, 5th Januaiy. 

14. PaUjEgoceka conpluens Weymer. 

Halntat. Keilai, 9tli June. 

1 5 Xanthospilopteryx thruppi Butler. 

HaUtat Kedai, 7th Kovember. 

16 Xanthospilopteryx superba Butler. 

Hahitat Kedai, 27th November. 

17. Tuerta trimeni Felder. 

Hahitat. Masongaleni, 1st April and 25th June. 

N o c T u I D AS. 

18. Paratuerta marshalli Hampson. 

Habitat. Kedai, 12th March. 

19. Paratuerta pbatheri, sp. n. (PI. I. fig 7.) 

Deacfription — <S • Head and thorax red-brown ; abdomen yellow, 
with two black dorsal .spots on 2nd and 3rd somites, and four 
fuscous dorsal bauds on succeeding somites. Fore wing red-brown 
suffused with pink , a pale pinkish costal subapical fascia Outer 
margin pale pinkish, with a red-brown tornal spot. A broad 
white silver band from the base of costa along vein 1, reaching 
two-thirds of the length of the inner margin of the wing, and then 
bent up towards the ajiex, and nai rowing to a point between veins 
4 and 5 This band is bordeieil above and outwardly by a dai-k 
sap-green band, which also bends up and reaches the costa before 
the apex. Below, the white band is bounded by a pale pinkish 
band which gradually merges into an indistinct green band along 
the inner margin. 

Hind wing dull yellow with a red-brown anal spot, surrounded 
by a small patch of led-brown irroiations. Undeiside dull yellow. 
Apex and outer margin of fore wung pale fuscous and a fuscous 
spot below apex of cell. 

Habitat. Kedai, 8tli December Expanse 46 mm. 

20 Paratuerta argentifascia, sp. n. (PI. I. fig 7a) 

Description. — c? . Head, thorax, and fore wing i ed-brown thickly 
irromted with black and grey atoms. Abdomen dull yellow with 
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a dorsal senes of small elongate fuscous spots. A tnangnlar olive- 
brown spot in cell of fore wing, and below it a broad silvery white 
baud along the median nervure from near its base (where it starts 
from a point), extending both above and below it, to the base of 
vein 3, where the band joins another broad silvery band bent up 
to the costa before the apex The outer mai’gin of these two sil- 
very bands is bounded by a narrow waved olive-brown banil from 
costa to inner margin. A marginal senes of black points between 
the veins bordered inwardly by spots of grey irroration. 

Hind wing dull yellow, with a broad black snbmarginal band 
with a very inegular inner margin Uiideisido pale yellow with 
broad black submarginal bands , margins grey , a black spot in 
cell of fore wing and a black bai* on discocell ulars joined to sub- 
in-irginal band. 

Hahxtai Kedai, 24th November. Expanse 44 mm. 

The above two forms are nearest to P. marshalli Hampson, 
which differs from them in the white bind being bioken up into 
spots where it bends upwards, and in having a black tooth on the 
band on its lower margin 

There seems to be some doubt as to the cori'ect position of the 
genus Paratuerta Sir G. Hampson places it at the end of the 
Noctuidai Acionyctime while Di Karl Jordan, writing in Seitz, 
“ Maciolepidopteia of the World,” places what appeals to be 
. 111 othei species of the genus (viz, l 6 Lij 0 ographc()i\\ the Agaiistidaj. 
I have followed the Biitish Mu.seum arrangement here 

21 Ovios NEALCES, Sp, 11 . (PI. I fig. 8.) 

Desct'ipUon . — <3 . Head, thorax, and fore wing pale grey-brown 
with a violaceous leflectioii. Abdomen and hind iviug pale 
ochreous with a broad fuscous marginal band. 

Fore wing with a submargmal row of red-brown spots between 
the veins, which merges into a submarginal band towards the costa 
near the apex. A short white band from costa to vein 4 where 
it surrounds the lemform stigma An indistinct orbicular spot 
in cell. Costa suffused with greyish iiroration. In the female 
the white band of the fore wing is broader and more diffused, 

Hahxtat. Kedai, 25th November Expanse 38 mm 

22. Pasipbda eoseiventris Genstaecker. 

Habitat. Kedai, 25th November. 

Perhaps a local foim of P. sambesita Walker .'Hi Eecorded pre- 
viously fiom B E. Africa by Butler (P. Z S. 1898, p. 424). 

23 Setola pulchra Bethune-Baker. 

Habitat. Kedai, 28th November. 

24. Setoctena patricola Hampson. 

Habitat. Masongaleni, 9th Jime. 
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25. Call'Yna monoleuca Walkei 

Tlahitat. Masoiigaleui, 6th Ainil. The African specimens of 
this species are iuihstinguishahle from specimens in the British 
Museum from Imlia, Ceylon, and N Guinea, excejit for their 
rather lighter hind wing. 

26. Erioeta sobria Walker, 

Hahitat. Kedai, 8th Deceinber, 

27. Mocis RBPANDA Fabricms. 

Habitat. Msola, November. 

28. Bamba mabmoripeba Walker. 

Hahitat Masoiigaleni, 25th May. 

29. Sphingomobpda ciilobea Cramer. 

Habitat. Masongaleni, 28th May and 9th June. A common 
species hei'e as elsewhere. 

30. Enmonodia oapensis Herr -Schiifi’. 

Hahitat. Kedai, 2nd December. One $ specimen. 

Perhaps better known as Spirama capensis. 

31 Nyotipao maorops Linnmus. 

Habitat. Kedai, 21st May, d ; Masongaleni, 6tli June, $ . 

32. Anua mbjanesi Guen. 

Habitat. Kedai, 14th January, c? ♦ 

33. Acn^ LiBNABDi Boisduval. 

Hahitat. Masongaleni, 31st March and 7tli April. At least 
four difierent forms of this variable species are reprasented in the 
collection. 

34. Aoh.ea oatelea Guon. 

Habitat Kedai, 9th January. 

35. Aciijba dasybasis Hanipson. 

Habitat. Momha-sa, 28tli May, 

36 AcEA5A PBiESTANS Gueii. 

Habitat. Masongaleni, 7th J uue. 

37. AcHiEA ALGiBA Linziajus, Form pboperans Walker. 

t' Hahitat. Kedai, 4th Octobei. Masongaleni, 9th June. The 
form from Kedai is smaller and paler. 

38. Paeallelia angulabis Boisduval. 

Hahitat, Meru, taken by Lady Colvile. 
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39. Parallblia purtia, sp. n. (PI. I. 20.) 

Description, — d. Head and tliorax daik red-brown, abdomen 
ochieous. Fore wing . the basal area dark red -brown defined out- 
wardly by a fine blacki&h line which is veiy irregular, being angled 
outwardly on median nervure and inwardly on vein 1. A broad 
giey median band, and beyond it a dark red-brown band defined 
outwaidly by a fine postmedial dark line angled outwardly at veins 
1, 4, and 6, and inwardly in interspace 2. Beyond this line is a 
narrow waved fetruginous band from vein 6 to inner margin 
where it ends in a black spot. A red-brown subapical spot defined 
inwardly by a whitish line, and continued across the distal area 
as a dark submarginal line. Marginal area greyish Hind wing 
pale fuscous, with a fine medial line defined outwardly by a pale 
ochieous band ; submargiiial aiea fuscous, cilia whitish. In some 
specimens the outer edge of the grey median band of fore wing is 
much diflfused and the band consequently bioader 

Hahitat. Kedai, 22nd December; Voi, 2nd May. Expanse 
40 mm. 

This form is nearest to P. annularis Boi&d. ; but difiTei's from it 
in the basal line being angled and not stiaight, in having a fulvous 
or femigmous baud behind the postmedial line, and in the hind 
wing being banded instead of plain fuscous. 

40. PaRALLELIA BECi’IPASCIA, sp n. (PI I. fig. 21 ) 

Description — S Biinilar to Z-* jooriia described above but smaller 
and darker. It difiers fiom poHia in the line defining the red- 
biown basal area of the foie wing being straight and not angled. 
The grey median band is nariower and straight on both edges. 
'J'he dark red-bi‘own postmedial band is angled outwardly only on 
vein 1 and inwaidly only on vein 2. Ferruginous band as in 
portui, but apical spot darker and not defined inwardly with a. 
whitish line. Hind wing outer distal area black, inner ai ea paler , 
cilia white 

Habitat. Kedai, 9th March and 9th and 14th December. 
Expanse 38 mm. 

41. Trigonodes iiYPPAsiA Cramer. 

Habitat. Masongaleni, 18th June, Ivedai, 7th January. 

42 Ophidbres materna Linnwus 

TTahiiat. Voi, 2nd May, ^ ; Kedai, 3id January, $ . 

43 Plusia orichalcea Fabncius. 

Habitat Kedai, 5th January 

44. Cyligramma latona Cramer. 

Habitat Kedai, 8th January. 

45, Cyligramma lilacina Guerin. 

Habitat Masongaleni, 25th May. 

pROc. ZooL Soc. — 1915, Ko, VII. 


7 



98 


LT.-COL J. M. FAWCETT ON 


46. Khanidophora albigutta, sp. n. (PI. I. fig 12.) 

Beacriftion — c? . Head, thorax, and for© wing pale brown, or 
mouse-colour. Abdomen and hind wing dull yellow. Fore 
wing with three white cii*(5ular spots, one in cell and two, one 
above the other, on di.scocellulai‘s. 

DijSers from R dnctigutta Walker in the white spots of the 
fore wing having no black rings. 

Ifiibitat. Kedai, December, Expanse 40 mm. 

47. Guammodes geo.metric'A Fabricins. 

ITahitat. Kedai, 25th November. 

48. Prodenia littoralls Boisdnval. 

Habitat Masongaleni, 8bh January and 9th June Common, 
as elsewhere. 

Lymantriadas. 

49. L.ELIA TESTAC'EA Walker 

Habitat. Masongaleni, 23r<l J uiie. 

50. Caviria FLAViPiioxs Hampsoii. 

Habitat. Masongaleni, 31st May. 

51. PtEREDOA TEEESILLA Druce. 

Habitat. Kedai, 8bh Decembei. 

52. PsALLS SECURis Hubuer. 

Habitat. Masongaleni, 18th June. 

53. Aroa DiscALis Walker. 

Habitat. Kodai, 22nd February. 

54. Aroa libyra Druce. 

Habitat. Kedai, 28th December. 

55. AcoNorniiBiiiA TiuAsraiTHFERA Hamp.son. 

Habitat. Kedai, 8th December. 

Only the type specimen is in the British Museum. 

56. Lymanxria melete, sp. n (PI I. fig. 9.) 

Desa'vption — $ . Head and thorax pale fuscous, abdomen pale 
red with a doisal row of black .spots. Antenme black Foie 
wing fuscous blown with a medial white fascia from costa to 
inner margin, sufiused with an uromtion of fuscous atoms. In 
some specimens tins irroivition is «o dense that the white fascia 
becomes very indistinct, A black point at apex of cell. An 
indistinct postmedial Imiular grey band, beyond winch the sub- 
marginal aiea is in orated with giey. Iliiid wing pale fuscous 

Habitat Kedai, 8tli June, Ma.soi)galeii], 24th Maich. Ex- 
panse 46 mm. 
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This form is nearest to Z. gomlona Siviuhoo, hut it is a larger 
and darker insect with the hmd wiiig fuscous, instead of pole 
yellow. The band in gondona is nanow, and lacks the black 
point on the discocellulars. 

57. Lymantria melia, sp. n. (PI I. fig. 10.) 

DeseripUon — d • Head reddish, thorax and fore wing pale 
blown, abdomen and hind wing pale red Aiitennaj black Foie 
wing with a median white fascia from costa to middle of intei- 
space 1 A white spot beyond it at base of interspace 3. Cili.i 
and costa edged with pale led. Underside of wings pale led. 

Habitat. Kedai, 24tli November, 12tli December, and 1st 
March. Expanse 46 mm. 

This form is nearest to L. cdbimacula Wallengren, but diffeis 
ill the white markings of the fore wing being much more 
restricted, and in having a red abdomen and hind wings inste.id 
of yellow as in that species. 

58. Lymaotdia metella, sp. n. (PI II fig. 31.) 

Description — $ . Head and body red, antennse black. Fore 

wing bright fulvous, with a median white band broken up into 
spots 111 the 111 tei spaces, and angled outivards in iiitei space 3 
The spots are situated as follows — a double spot below idie 
costa, a double spot at apex of cell, and three lound spots in 
inteispaces 1, 2, and 3. Oiha fulvous. Hind wing pale jnnkisli 
led, darkei at the base and near the inner margin. 

Undeiside similaily coloured to upperside, but paler, and the 
white spots of the foie wing moie indistinct. The scaling of the 
wings IS very sparse, and they are almost diaphanous on the distal 
areas. 

Habitat Masongaleni, 26tli December. Expanse 60 iniii. 

5^ Lymantria menecles, sp. u. (PI. II. fig. 28 ) 

Description — d- Head and tibi® red ; thorax red-brown. Ab- 
domen red. Foie wing grey-brown inclining to fulvous on the 
inner margin. A median ciuved blackish line from costa to \eiii 
1, bordeied outwardly by a broad white band, which is piofusely 
irrorated by black atoms, and divided into two paits by the 
median neivure. These white spots are bordered outwardly by 
another blackish band wdiich is broadest on the costa. A sub- 
maigin.il waved blackish band. Oilia chequered red and brown. 
Hind Aving cream-colour, with red marginal line and cilia. 

This foim is nearest to Lymantria alhmacnlata Walker, but 
is smaller, and has a red abdomen instead of yellow. 

Habitat Kedai, 25th November and 12th December. Expanse 

40 mill 

60. Lymantria arete, sp. n. (PI I fig. 19.) 

Description — d Head and thoiax pale reddish brown. Ab- 
domen pale red, ivith a doisal low of elongate fuscous spots. 

7 * 
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Wings testaceous with bands of fuscous and ferniginons irroratioii. 
A. I’ound black spot at b.ise of coll, and a similav spot m cell 
followed by a cm ved black liar on diseocellulars. Tliree indistinct 
pale lines, one anteniedi.il, one medial on discocellulars angled 
mwaidly below them, and one postmedwd. Margin pale 
testaceous. Between the postinedial line and the margin and also 
between the medial and postmedial hues is a darker band formed 
by fuscous in oration. The veins and interspaces 2, 5 and 6 
defined with ferruginous itroration. A marginal lowof black 
points between the veins of both wings Oiha reddish. Hind 
wing pale testaceous witliout naai kings, but rather darker towards 
the apex. 

Jlahitat. Ked.ii, 15th Deeomber. Expanse 40 mm. 

1 was unable to find any species represented in the British 
Museum wdneh is at all neai to tlii.s species. 

61. Lymantiua MELISSA, sp. n (PI II. fig. 29 ) 

Zfesci ipiion, — cf • Head and thorax orange, abdomen pinkish, 
antenna) black. Fore wing hair-brown, with a bioad chrome- 
yellow marginal band, A quadrate spot occupying one-tlnid of 
cell, and another oi the same size on the middle of inner margin, 
both spots being pale puik. A iiairow and indistinct fascia of 
the same colour I'uniiing up from the inner margin paiallel with 
the outer edge of the blown pai’t of the wing An elongate pink 
band along the basal part of the inuor margin. Hind wing pink, 
with a broad chrome-yellow mai'giii as m the foie wing. IJndei- 
side Similar to uppenside, but paler. 

Habitat. Masongaleiu, 15th May. Expanse 50 mm. 

I have not been able i.o find anything near this species in the 
Biitisli Museum 

62. Dasyciiira ouliquilinea, sp u. (PI. 1. fig. 18.) 

Description — c? • Hoed, auteiinso, thorax, and abdomen pale 
fuscoits bi'own. Fore wing fuscous lirown, the outer margin and 
the costa greyish, irrorated with fuscous. Basal area of fore 
wing fuscous brown with some greyish irroration. A fine black 
oblique medial line fioni costa to vein 1, wheie it almost meets a 
black line along base of inner m.argin. Beyond this is a deep 
brown whorl coming to a point outwardly on vein 5, and situated 
in a dark fuscous area which occiqiies the space between the medial 
and postinedial lines A black postmedial line curved outwardly 
befoie the apex and bent inwardly on veins 2 and II, and finally 
outwaidly on inner margin. Outer area greyish crossed by two 
iriegularly waved submaxginal lines Cilia gieyish fuscous 

Hind wing greyish fuscous with two lunulate black spots at 
anal angle, one at end of cell and one at ape.x. 

Habitat ICedai, 8th January. Expanse 50 mm. 

This form is nearest to Dasyciiira. nahifera, Holland, from South 
Nigeria, of which one specimen is ni the British Museum, and 
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which lacics the fine media,! black hue a,n(l is daiker and of a 
greenish colour. I), mibifera also has a complete submarginal 
black band on the liind wing. 

63 Bulichia pasciata plana, subap. n. 

Desci'iption — c? . Head, thorax, and abdomen pale dull yellow. 
Wings pale cream-colour with the following marks — an indistinct 
black spot at middle of inner mai-gin surrounded bj’' some black 
marginal hairs. Thiee small indistinct spots of black iri'oration 
as follows, one on the discocell ulai-vS, one distallyin interspaces 1 
and 5. 

Mahitat. Masongaleni, 5th February. Expa,nse 46 mm. 

This form is near to Dnlichia fasaiata Walleiigren from Natal, 
but all the siiecimens are without the prominent black median 
band of that form. D. fasciata &\ho occurs in the same place, but 
the specimens are smaller. 

63 a. Bulichia pasciata Walleugren. 

Habitat Masongaleni, 5th February. 

S ATUBNI AD jE. 

64. Nudaurelia bblina Westwood. 

Habitat. Masongaleni, 0th Becember and 9th March ; Keda^, 
20th January. 

There is a green foim and a red form and an intei mediate foim 
of this species in this locality, but they occur in the same places 
and at the same times. Mr. Feather bied the red form from 
larvie in January. The specimens I possess from Natal resemble 
the intermediate form, and are rather smaller. 

65. Nudaurelia jacksoni Rothschild. 

Habitat. Meru, taken by Lady Oolvile. 

66. Nudaurelia TYRRHiBA Westwood. 

Habitat. Mern, taken by Lady Colvile. Somewhat smaller than 
my .specimens from Natal. 

67. Nudaurelia nereis Rothschild. 

(Nov Zool. 1898, p. 605.) 

Habitat Yoi, 2ad May 

Some doubt exists as to this species. It is near to K men Ippe 
Westwood, but is considerably smaller and lacks the anteinedial 
white fascia of that species. Mr. Rothschild thinks the specimen 
might be referable to another small species, N. snjferti Weyiner 
(Berlin. Ent Zeit. 1896, p. 86, pi. 8. fig 1). 

68. Nudaurelia vau, sp. n. (PI II fig. 30.) 

Description — d Head, body, and fore wing bright feiTiiginous, 
the latter profusely in orated with black atoms between the veins, 
and pinki.sh on the costal margin. A white antemedial line 
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margined basally with black, and angled outwardly above vein 1, 
h'om subcostal nervure to inner margxn. A round hyaline spot 
on discocellulars surrounded by an ocellus which is brown with a 
black and then a white ring round it. This ocellus is large, being 
of equal size to that on the hind wing. A subnaarginal white 
line defined outwaidly by a black line from the costa before apex 
(where it curves outw’ardly towards the outer margin) to the 
inner margin. 

1-1 ind wing pink with an indistinct V-shaped whitish mark on 
the inner margin. A somewhat similar ocellus to that on the 
fore wing on the discocellulars, but the hyaline spot is smaller, 
and it has in addition a ciimsou ring between the black one and 
the outer w hite one. A subinai ginal white line defined outwardl v 
by a black line as in the fore wing The marginal aiea beyond 
this line is concolorous with the foie wing Underside maiked 
similaily, but pink. Antennse highly pectinated and ferruginous. 

ITahitat, Masuiigalem, 30th November. Expanse 116 mm. 

Tins form is nearest to Nttdnureha ma&'ophthalmct Knby, but 
differs in liaving a full-sized ocellus on the fore wing, and a 
pi’ominent white V-shaped antemedial line wdiich i.s obsolete in 
mnrrophihalma^ the latter is recorded from Chan and Lake Tchad 
in West Afiica Owing to this peculiar character I liave named 
this form “ mu ” 

69. Nudaukelia zaddachii T)e Witz. 

Ilahxtat Lake Albeit, 9tli June. 

70. Gynanisa maia Klug 

Jlahitnt. Kedai, 25th November. 

71 Gynanisa wesiwoodi Rothschild. 

ITahtat. Masoug.ileni, 14th November. 

7 2 . A'itacus an riNo ar Oberi.! i lir 

Hahtat. Meiu, taken by Lady Colvile. 

73. ErinioiiA luoaudi Kirby. 

(Ann. Mag. Nat. Hist (6) xii p. 165 ) 

JTahitat M.isongaleni, 20tb April, d , Kedai, Utli April, $. 

Also fakeu at Mei u by Lady Colvile 

Not in tbe British Museum Collection. 

74. Akgema besanti Rebel. 

(Yeih zool.-bot. Ges. Wien, 1895, p. 69 ) 

Jlahitat. Kedai, 25tli November. 

Mr. Feather writes of tins very rare form, of which I under- 
stand only four specimens are known to have been taken, as 
follows : — “ I took besanti on one of those abnormal nights wdien 
insects wore flying about in millions It had started raining 
about 2 30 lu the afternoon, quite a gentle ram. which continued 
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xmtil the afternoon of the following day. T stayed np till about 
3 A.M , taking insects at light, and hesanti was the last insect 
I took before turning in ” 

75. Saturnta bioculata Aunvilhus. 

Habitat. Kedai, 25th November. 

76. Ueota SINOPE Westwood. 

Habitat. Kedai, 25th November. 

77. TJsta angulata Rothschild. 

Habitat. Kedai, 27th November, $ . 

78. PSEUDAPHELIA APOLLINAEIS WestwOOd. 

Habitat. Kedai, 31st December, <?. 

79. Ludia crbnulata, sp. n. (PI. II. fig. 27.) 

Description — cJ. Head, thorax, and both wings bnck-rod. 
Antennie bright fulvous Abdomen greyish with five orange 
bands at the intersection of the somites. An elongate black spot 
on the disencellulai’s of the fore wing, and two other black spots 
above it, one in interspace 5, and one subcostally in interspace 6. 
Hind wing with nine yellow spots on the distal area — two in the 
middle of interspace 1, one at the base of interspaces 2 and 3 , 
two near the apex of the cell, two in interspace 5 and one in 
interspace 6, Oilia }ellow, and highly crenulated. Between 
vein 6 and the apex of the fore ning this crenulation gives the 
appearance of a portion of the wing having been cut out. 

Underside of fore wing similar to upperside : hind wing with 
an aiitemedial and a postmedial grey crenulate line, between 
which the area is red- brown thickly irrorated with greyish atoms, 
which also extend to the margin. The yellow spots of the upper- 
side are much more distinct on the underside. 

Habitat. Kedai, 4th December, c? • Expanse 60 mm. 

This is a veiy reraaikable form, and the nearest I could find to 
it in the British MuvSeum is the figure of "Heniocha (/rinimia” 
Hubner, of which only Hiibner’s figure is known. But that 
figure shows a quite differently coloured insect. 

80. PaRUSTA THELXINOfi, sp. n. (PI. I. fig. 16.) 

Desci'tpUon — c? . Head dark fuscous, anteniiie reddish ochreons, 
thorax ochreous; abdomen, 1st somite dark blown, remaining 
somites bright ochreous above, fuscous beneath. Wings pale 
fuscous with a reddish tinge. Fore wing with an antemedial 
whitish fascia curved basally at costa and inner margin. A small 
oval orange spot with white centre and ringed outwardly by a fine 
black line on discocellulars. A postmedial whitish lunulate fascia 
from inner margin near tornal angle to before apex, where it 
forks, and becomes two subapical white spots. The medial space 
between the two fa.sciie d.uker. 
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Himl wiufi; almost diaphanous in cell and inner margin, b\it 
covered with fine yellowish hair. A postmedial fascia, as in the 
fore wing, bordered internally by a darker band. An oval orange 
black-rmged spot on discocellulars similar to that on the foie 
wing. 

Habitat, Kedai, 12tli and 24th November Expanse 70 mm 

This form is allied to Tarmta xanthops Kothschikl (Nov. 
Zool voL XV. 1908, p. 256, pi. ix. fig 2), but differs in being laiger 
and darker, and in the fore wing being much more acute. The 
figure referred to is that of a worn specimen, almost diaphanous, 
but the colour is described as creaxn-bnfi:’. 

81, Goodia omens heptapora, subsp. n. (PI. I. fig. 13.) 

Description . — c? Head and palpi claik chocolate-brown, collar 
greyish with a dark fringe, thorax pale brown. Pore wing 
ochreoiis with a pinkish tinge at base ; a fine black antemedial 
line tiom costa to inner margin, bent in basally on median 
nervine, and outwards again on vein 1. A dark line on disco- 
cellulars, and a black postmedial lunular line beyond it, bent in 
on costa. Between these two lines there is a red-brown jiateb, 
and a darker one on the outer maigin below the apex which is 
falcate Hind wing pale ochreous with a pinkish tinge, uu- 
inaiked, but tatlier darker towards the margins. 

$ . Larger , pale ocbveoiis and very sparsely scaled. The ante- 
and postmedial lines of the fore wing ob.soleto. 

Habitat Kedai, 9th and 25th November. Expanse, J 46 mm , 
$ 50 mm 

Tins form is nearest to Goodia oriens Hainpson, from 
Ruweuzori, but differs in coloration. Eii onem the tlioi-nx is 
covered with black hairs, the distal area is blackish, especially 
towards the inner inai'gin, and the cilia are black, 

Goodia hoUandt Butler (P Z S 1898, pi xxxii tig. 1) is a much 
larger insect, is without the anbeiuedial and discocellular black 
lines, and the postmedial line only reaches from costa to vein 5 , 
while, on the othei h.nul, it has a suhinarginal lino on the hind 
wing, which is absent from tins form. 

BllAHM.Kin.'li 

82. Braiim.ea maculata Conte. 

Habitat. Masongaleni, 11th November. 

This species is not iii the British Museum collection. The 
specimen was identified for me as warnlata by >Sir Geoi’ge 
Hampson. 

BoMBYaiDA-i Oeratocampid.e. 

83. SaBALIA EUTERPE, sp n. (PI. I. fig 15 ) 

Description ■ — d . Head black with two oiaiige spots at base of 
the anteume, which aie black and bipectinated, Tliorax coveied 
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with long black liairs, patagia greyish. Abdomen black with five 
orange rings, and an orange spot at its extremity. Wings white, 
the veins fuscous. Fore wing . an antemedial fuscous fascia which 
fills neaily the whole cell, a black line on discocellulars , post- 
medial and submarginal fuscous fascise , a black maiginal line , 
cili.v fuscous Hind w'ing white with only a submarginal fuscous 
fascia, angled towards the margin at vein 3 

Habitat Kedai, 1st March and 25th November Expanse 
46 mm. 

This form is nearest to Sahedia sericea Weyiner (only a figure 
of which IS in the Biitish Museum), but differs as follows — the 
cell is fuscous ; the fuscous submarginal band is carried down to 
vein 2 in the fore wing, whereas it stops on vein 4 in sericea. In 
the hind wing the fuscous band is deeper, more sinuous, and 
nearer the margin, and the veins are black throughout. 

84. Sabalia THALIA, sp. n. (PL I. fig, 17.) 

Description . — c? Head black; orange spots at base of the 
antennse, which are black and bipectinated Collar bioadly white 
with a black spot dorsally Thoiax coveied with long black hair 
Abdomen black with five orange rings, and an orange spot at its 
extremity Fore wing pale brown, the veins white A w’hite 
antemedial fascia defined outwaidly with daik brown, bent in 
basally on costa and inner margin A blown spot on disco- 
cellulais. A white submai-ginal line fiom apex to tornal angle, 
defined inwardly by dark biowui, beyond which the marginal area 
IS brow'n, crossed by the white veins. Hind wing ochreous at 
base , a dark spot on discocellulars, and a white submarginal band 
as on the fore wing 

Oiha of fore wung brown, of hind wing whitish. 

Habitat Kedai, 26th <fe 27th November and 12th & 14th April. 
Expanse 74 mm. 

This form is nearest to i^'abaha picarina Walker, which has a 
white hind wing and deep black marginal band. 

The specimens of the above two species which I havm seen are 
all males, and the species would appear to be at least douhle- 
brooded, 

84 a Anaphe panda Boisduval. 

Habitat Kedai, 12th March 

These specimens differ from panda fi om Natal in the fuscous 
border of the inner maigin being curved up basally towards the 
thorax, and in having no distal band On hind wing, and in being 
smaller 

ft 

SPHINHIDiE. 

85. POLIANA MAEMOEATA, Sp n. (PI II. fig. 22.) 

Description — c? • Head, thoiax, and palpi fuscons above , white 
spots above the eyes. Palpi beneath white, as also pectus and 
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lower surface of abdomen. Abdomen fuscous brown above with 
dai'ker bands, and a short whitish lateral band on first three 
somites. Fore wing grey maibled with fnscona~brown bands and 
patches Two white basal spots followed outwardly by a dai’k- 
brown basal band. Three antemedial fuscous lines angled out- 
waidly on median nervine A large medial broivn patch 
extending from costa to below vein 2, in the middle of which is 
a white discocellular spot. Thi-ee waved postmedial blackish 
lines margined outwardly by white and an ocbreons band. Sub- 
niarginal and marginal lunnlar lines, the latter broken up into 
spots on veins 2, 3, and 4. Oiha chequered black and white on 
both wings. Hind wing fuscous, with a darker patch at anal 
angle, and some basal whitish hail's. XTiidersnle pale fuscous with 
indistinct daiker bands, the hind wing white on the abdominal 
margin 

Habitat Masongaleni, 231x1 April. Expanse 74 mm. 

This form is nearest to Poliana huchholzi Plotz, from "West 
Africa, a figure of which is in the Dublin Museum. 

86. Dovania CIRCE, sp. n. (PI I fig. 1 .) 

Description . — <S . Head and antenme ocbreons , dark chocolate 
bands along sides of palpi ; collar and thorax purplish brown, 
grizzled with grey, the patagia with white edges. Black bands 
along sides of thorax meeting on metathornx, winch is bright 
ocbreons Abdomen pale ocbreons with brown bands on each 
somite, these bands ending laterally in a row of daik brown spots. 
Legs black, banded with ochi'eous. 

Fore wing greyish ochreoim with a slight pinkish sufrusion on 
disc. Three dark antemedial strigie from costa to vein 1. A 
fourth medial striga from cosbi to median iiervnre. Between the 
3rd and 4th strigic an ochreons band reaching to vein 1, below 
which are three indistinct striga* to inner margin. A black 
obliquely curved stiiga from costa at end of cell on which i.s 
placed a white remtoiin spot. A postmedial inwardly curved 
line edged outwardly with white, from costa to inner m!U’giii,and 
immediately beyond it an ocbreons band onl.wardly defined by a. 
band of brown spots between the veiii.s, and il.irkest on the costa. 
From apex a short black striga curved inwardly. Oilia cheque! ed 
brown and white. 

Hind wing dark lecl, paling inwardly to bright ochi-eons. Anal 
angle paler with a grey suffusion, with three daik lines across it, 
the outer one of which is continued submarginally to the costa, 
beyond winch the apical ai-ea is dark red-brown. Cilia as m fore 
wing. • 

Habitat. Kedai, 2otli November. Expanse 90 mm. 

This species i.s nearest to Dovania poecila Rofchscliild. 

87. PR.EDOIIA MARSIIAimi IbotllScluld. 

Habitat. TCedai, 8tli December, cf j and 20th Apiil, c? $ . 
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88. PsEUDOCLANis POSTICA Walker. 

Habitat Kedai, 20th December. 

89. PoLYPTYonus PUMOSTJS PELOPS, Rubsp n. (PI. I fig. 3 ) 

Descr}ption — <S . Body and wings reddish brown with a pinkish 
suffusion , maikings daik red-brown. Antennae pale oclireous , 
sides of palpi, unrler part of body and legs dark brown Head 
and thoiax with a dark brown medial line Abdomen, first two 
somites with dark brown bands Foie wing with two black sub- 
basal spots at base of cell. Three antemedial oblique blackish 
lines from costa to inner margm, the 2nd and 3rd with a brown 
band between them. Beniform browm with daik edges A 
<louble brown postmedial line from costa, lunning obliquely to 
inner margin, enclosing a darker space, and immediately beyond 
it an indistinct waved line. Subapical aiea daik led- brown as in 
P. giayi , a red-brown spot near anal angle. 

Hind wing red-brown ; the anal area paler with a dark stiiga 
on it ending in a black anal spot. Oilia daik brown, with white 
between the veins 

Habitat. Kedai, 14th & 22nd ^pril. Expanse 70 mm. 

This form is nearest to Polyptychas fmnoaus Rothschild, from 
Ruwenzoii Its colouis aie, howevei, much iicher and daiker 
than that species, as lepiesen ted by Mi . Rothschild’s figure, which 
shows a pale fuscous insect without a trace of pinkish or red- 
blown suffusion. 

This form, being moreover from a different locality, must .at 
least be a good loc.al race of fumosiis, even if not specifically 
distinct 

90. Ceridiamira Rothschild. 

Habitat. Kedfii, 17th December, 2 , 29th December, tS . 

A remarkable iorm with highly pectinated .'uitenniE of the form 
of a small Satuinid Mr. Rothschild had not seen the feunile till 
he s.aw the specimen mentioned above. It only differs in its 
larger size and less highly pectinated antenme 

91. Lophostethus DEMOLiNi Angas 

Habitat. Masongaleni, 11th November. 

92. Cephonodes hylas Linnmus, subsji. virescens Wallengren. 

Habitat Kedai, 4th January ; Masongaleni, 12th September, 

The writer has bred this species from six diflerent forms of 
larvie on Gai’denia in Natal (Tinns. Z. S vol. xv p. 312, Apnl 
1901). 

93. Nephele DiDYMA Fabiicius, Foim hespera Fabiicius. 

Habitat Kedai, 8tli January. 

94. Nephele accentipera Beauvois 

Habitat. Msala, November. 
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95 Nephele EECTANGUiA'i'A Rothspliilil. 

flahitat. Mombasa, 12fch May. 

OG. Nephelb vait Walker. 

Habitat. Meru, taken by Lady Col vile 

97. Nephele vespeua, sp n. (PI. II fig. 26 ) 

Descnptioii — d* . Head, body, and. wing^ with dark brown bands 
and lines Fore wing ,a daik basal baml followed by three ante- 
niedial waved lines , t.wo medial waved lines bent in on the inner 
margin, .and enclosing a pale round discoeellnl.ir spot ; two post- 
medial lines, the inner one nearly straight, and the outer crenulate 
from costa to inner in.argin, and between them and the anteinedial 
lines a large dark-hrowni patch angled ontwaidly neatly to the 
margin belowr vein 4, three black suhinai ginal spots betove the 
apex, joining the latter by a fine black line. Hind wing with a 
broad brown mai’gmal band. Undeiside paler, witb markings 
mote indistinct. P.ilpi w'hite beneath, and a wdiitisli line above 
the eyes. 

Hahitat. Kadai, 20th January. Expanse 80 mm. 

This form is nearest to Neplide fanehils Fabncius, fi-om 
S. Africa, hut difl'ers from all species of A^ephele tlunt I have seen 
in having no black bancls on the abdomen, which in this species is 
plain fuscous. 

98. Temnoea ERATO, .sp. n. (PI. I. fig. 2 ) 

Description — S • Hea<l red-hiown, dark grey vertically ; thorax 
grey. Abdomen gieyish with bright ochreous bands, and a dorsal 
i-ow of black spots on the somites. Foie wing . basal tlnul grey , 
disc pinki-sh, with two biwvn patches on the costa defined by 
wdutish outwuirdly. Anteinedial and postmedial lines, the Latter 
crenulate below the costa, and becoming largo brown hmiiles 
between tlie veins on the disc. A white line to apex with an 
ochreous patch heiioaih it. A black suhmarginal spot below apex ; 
inner mai'giii brown. Hind wing pale fuscous with an obsolete 
.submarguial line, wdiich only becomes distinct ,it anal angle. 
Two distal hl.K'k spots on vein.s 3 and 4. 

The female does uot dilfer from tlie m.ale except in the fore 
wings being longer and naiTower and the discal area being paler. 

Habitat Masougaleni, 29tli April, J ; Kedai, 24th November, 
c? «fc $ . Expanse, d 50 inm., $ 60 mm. 

This form is nearest to Temnora natalis Walker, but is much 
smaller. 

99. Rhopalopsyche hirundo Gerst. 

Hahitat Kedai, 8th J.xnuary , Mem (Lady Colvile). 

100. Hippotion dexippus, sp. n. (PI. II. fig. 25 ) 

Description — <J. Head, thorax, and antennal bluish grej’, the 
fringes of the patagia wdiite, and wdiite spots above the eves. 
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Abdomen paler grey. Fore wing grey, palest antemeclially , .i 
black .spot at end of cell, and a fuscous-grey oblique band acioss 
the niKhlle, broadest on the costa, and curving inwaids gradually 
until it becomes linear on the inner margin. An indistinct sub- 
marginal line fi'om apex to inner margin where it becomes 
blackish. Between this line and the medial band there are some 
small black spots above the inner margin. Hind wing pale 
ochreous with medial and .submarginal dark-grey bands, betu een 
which the distal area is mottled with dark grey spots Cilia 
white. Undei-side similar to the upperside, but paler. 

HahxtaL Kedai, 25th November Expanse 72 mm. 

This form is nearest to Hippotion rosce Butler, from Delagoa 
Bay, but is much smaller, and has no pink antennee as in that 
species. 

101. IIiPPOTioisr DiYLiiUS, sp n. (PI. II. fig. 2.3 ) 

Description . — c? • Head, thoi-ax, abdomen, antennae, and fore 
wing very pale yellowish ochreous ; hind wing rather darker to- 
waids the margin, with a pinkish tinge on the discal area. Cilia 
white, with minute dots at the end of the veins of the fore wing. 
Two subapical blackish dots on the costa of the foie wing, and a 
small orange spot below the cell, at the base of interspace 3. 
Underside similar but paler on the maigins 

Ilahitat Kedai, 25th November. Expanse 56 mm 

This foim, though very difieient in colour, lesembles’ somewhat 
in stiucture the common gieen Bmiotlicea meclea Fabiicius, but 
is a tiue Hippotion. 

102. Hippotiojt exclamationis, sp. n. (PI. II. fig. 24 ) 

Description . — cf . Head, body, and fore wing pale ochreous, hind 
wing greyish fuscous with palesubmaiginal and marginal ochreous 
bands. Fore wing with a small black spot at extremity of cell, 
and close to it a black elongate spot in intei space 4 ; the two spots 
being in the form of a note of exclamation. A submarginal row 
of small black spots on the veins of the fore wing. 

Habitat. Masoiig.ileni, 9th June. Expanse 7U mm. 

This form is nearest to H'ip 2 iotion roseipennis Butler (which 
also occurs in this district), but difier.s from it in being pale Imfi', 
instead of dull green with a reddish hind wing. It also lacks the 
posfcniedLil line of roseipennis, and instead of a submarginal line 
horn the apex of the foie wing has a line of black spot.s on the 
veins. 

103 Hippotion boseipennis Butler. 

Habitat. Kedai, 16th January A faded specimen. 

104. Hippotion eson Cramer. 

Habitat Meru, taken by Lady Col vile 

105. Hippotion celeuio Linnseus. 

Habitat Meru, taken by Lady Colvile. 
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106. Stauhopus dasychibioides Butler. 

Ilahitat. Keclai, 25tli November. 

Only the type specimen of this species is at present in the 
British Museum, and Sir Geoige Hampson expressed some doubt 
about its belonging to the genus Stauropiis, 

107. Phalbra liErDBNBUBGi Distant. 

Habitat Kedai, 25th November, Masongaleni, 4th Maich. 

Las 10 CAMP ID A3. 

108. CniiiENA conttnua Aurivillius. 

Habitat. Masongalem, 25th May. 

1 09 Ceratopaoha gemmata Distant. 

Habitat, Kedai, 17th November, $ ; 25th November, 6. 

The female differs from the male in being l.arger, rather p.iler, 
and being without the black abdomen , but has the black brush 
of bans on the costa of the hind wing underneath 

no. OBRATOPAOnA DECORA, Sp. 11 . (PI. II. fig. 32 ) 

Description — 2 . Head, legs, thorax, and antennsB pale cream- 
coloui’ed. Abdomen yellow above, white beneath, thicldy covered 
with hair ; anal somite whitish. 

Pore wing blight ochreous. An indistinct white curved basdl 
line , a waved whitish antemedial line defined oiitwaidly by daik 
ochreous, from costa to inner margin. A black spot at lower end 
of cell. A waved oblique postmedial whitish line, bent iuwaxds 
on costa and defined inwardly by dark ochreous, from costa to 
inner margin. An irregular lunular submarginal white line, also 
bent inwardly on costa and defined inwardly by dark ocbreous. 

Hind wing paler ochreous basally, with a fuscous striga from 
costa to end of cell. A golden yellow distal liand iVom coshi to 
inner margin. Beyond tbis band the marginal area is white W'llh 
an indistinct ochreous bund from costa to vein 3. Oilia ochreous 
Underside very pale ochreous ; fore wing unmarked, hind wing 
with a faint indication of the yellow band ot the uppersule and 
having a black brush of hairs on the basal half of the costa. 

HcSitat. Kedai, 18th March Expanse 60 mm. 

Differs from gemmata in the whitish lines of the fore wing 
being waved, and not straight as in that species, and the hind 
wing has a prominent golden yellow band which is absent from 
gemmata. 

111. PaCHYMETA PLAVIA, sp n. (PI. I fig. 14.) 

Description.— c? , Head and thorax grey-brown with a purple 
tinge Abdomen reddish ochreous ; antennse ochreous Fore 
wmg base fulvous, median area purplish grey, crossed by triple 
anteiuedidl and postmedial dark waved lines fioiu costa to inner 
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margin. A dark brown renal stigma enclosing a fulvons remforin 
on discocellulars. Oiitei area fulvous brown subapically, crossed liy 
a submarginal row of bright fulvous lunules. Cilia dark brown. 
Hind wing pale reddish blow'll, ciossed by an indistinct darker 
submargmal fascia. 

Female similarly coloured, but much larger, a good deal paler, 
and without purple suffusion 

Habitat. Kedai, 25th November, S ; Masongaleni, Slst March, 
$ . Expanse, d 46 mm., $ 74 mm 

This foim is nearest to Pachymeta purpurascens Aurivillius, 
from Mashonaland, but is paler and smallei . P. pw'purascens is 
a much stouter larger species, is suffused throughout with pui'ple, 
and has no discoidal reniform stigma. 

112. PaOHYMETA ROXANA, sp. u. (PI. 11. fig. 33.) 

Deso'iption. — d- Head, thoiax, fore wing, and abdomen pale 
reddish brown Antennas whitish. 

Fore wing crossed by an oblique dark brown line from costa to 
inner margin, beyond which is a dark brown fascia. Distal ai-ea 
paler; a submargmal lunular dark brown band. Underside paler, 
with a dark chocolate submargmal band. 

Hind wing pale fuhcous inclined to ochreoiis basally ; a distal 
daik brown band followed outwaidiy by a band of whitish lunulos 
which are defined outwardly by daik brown, margin pale. Cilia 
fuscous. 

Underside of hind wing daidc chocolate-brown on the basal half, 
followed by bands as on the upperside. The inner area white from 
inner margin to vein 1. The costa angled to a point at centre. 

Habitat Kedai, 21st January. Expanse 50 mm. 

The chief feature of this form is the underside of the hind wing , 
I have not been able to find any species near it in the British 
Museum collection, 

113. Gonometa POSTicA Walker 

Habitat. Masongaleni, 11th November, $. 

This form is a good deal larger and redder than specimens which 
I have bred in Natal (see Tians. Zool, Soc. vol. xv. p. 313, 1901), 
and the fore wing is shot with vivid pimple. It is a pity that 
only a female was sent to me, as a specimen of the very different 
male would have been most interestmg. 

L 1 M A c o D I D .E. 

114. Parasa vivida Walker. 

Habitat. Kedai, 26th November. 

H Y p s I D .E. 

115. Egybolis vaielantina Stoll. 

Habitat. Mombasa, 14th September. 
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IIG Calliobaxis bkijTAtiux lljihna,!). 

Habitat, Teita HUIh, 17t,k SejiliCmbei-. 

G BOM ETUI DA! 

117 Eupagia tullia, sp. n. (PI. I. fig 11.) 

Lesonption — 6 • Fcons, palpi, and thorax bright red-brown (or 
chestnut), apex of head and shaft of {inteninie white Abdomen 
reddish ochieoiis. Fore wing with outer margin angled at vein 
3 ; base ochreous, .stiiated with reddish brown , an oblique brown 
anteinedial line from costa to inner margin, and a similar post- 
medial line, angled below costa neai* apex, to inner margin , the 
aiea between these two lines bright red-brown ; outer area pi nkie.li 
striiited with I'ed- brown, and bearing a diflused fuscous spot near 
tornal angle. Hind wing ochreous striated with red-brown, with 
two dark medial bands from vein 6 to inner mai gin, angled out- 
wardly at vein 3 ; outer margin angled at veins 3 and 6. 

2ud Form yibidescens, nov. 

This foiin IS exactly similar to tuUia m size, shape, and markings, 
hut the medial band is darksap-gi’een, instead of bright red-brown, 
ami defined outwardly by a w'hitish line, beyond wliich the outer 
subraarginal aim is p.der green, instead of pinkish. 

llahtat. Kedai, lltli April (red form), 20th March (green 
form). Expanse 38 mm. 

These forms ai*e nearest to Eapagia (htenmnata Walker, in 
which .species the postmedial line ot the fore wing is straight and 
not bent inw'aids below the costa. 

118. NoTnABRAXAS BUDicORNis Butler. 

Habitat. Eledai, 24th November. 

119. Petrodava olivata Wnrronder. 

Hahitat. Masongaleni, 30ih April. 

120. Macaria umbrata WaiTemler. 

Habitat Kedai, 28tli Ducomber. 

121. Bistox MATiTRNARiA Walker. 

Hahitat Kedai, 22nd November. 

122. CuSIALA MACULATISSTMA GriUlb. 

Hahitat. Kedai, 24th March. 

123. Petovia dichroaria Herr.-Schaff. 

Habitat. Kedai, 2nd November. 

Co SSI DA!. 

124. Duomitus kilimanjarensis Holland. 

Hahitat, Kedai. 7th December. 
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EXPLANATION OE THE PLATES. 
PXiAXJS I 


Pig 

1 JDovama cii ce, p 106 
2. Temmia erato, p 108 

3 JBoluptychusfimosii’t pelops, p 107 

4 Amsacta erndne, p 93 

6 HiaerihM epicasfe, p 93. 

6 Meta) oha nea) a, p 02. 

7. Paratue) ta feather) p 94 
7a JParatuerta a) gentifasoia, p 94 

8 Ovios nealces, p 95 

9 Lymant) ta melete, p 98 
10 Lymantrta melia, p 99 


Pig 

11 Sujpagta tulha, p 112 

12 Rhamdophora alhigutta, p 98 
13. G-oodia onem heptapora p 101 
14 Pachymetajlavia, p 110 

16 Sahaha eiite)pe, p 104 

16 Pa'msta thelxmoe, p. 103 

17 Sahaha thaha, p 103 

18. Dasychira obltqmUtiea, p 100 

19 Li/mantria arete, p 99 

20 Paralleha porHa, p 97 

21 Pa) alleha recttfasoa, p 97 


Plate II. 


Fig 

22 Pohana ma) ))ior ata, p 105. 

29, Sippot) 0 )i d)yllui., p 109 

24 Sippnhon etclamntioniSfP 109 

25 EOippotion dexipptis, p 108 

26 Nephele vespe)'a, p 108 

27 Ludia cre)iulata, p 103 


Pig 

28 Lipnantrxa meneole% p 99. 

29 hipnantrta mehssa, p 100 

30 Mudau) eha vau, p lOl 

31 L)/ma)il) la metella, p 99. 

32 Qeratopacha deco) a, p 110 

33 Paehynieta roxana, p 111 
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10. On some new Pentastomids from the Zoological Society’s 
Gardens, London. By Maby L, Hbtt, B.Sc., F.Z.S., 
Demonstrator of Zoology at Bedford College for 
Women, University of London. 

[Received Deeembei 11, 1914 Read Kaich 9, 1915.] 


(Text- figures 1-4.) 
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"While reporting on the Pentastomids obtained iioin the 
Zoological Society’s Gardens during the past twelve niontlis, I 
have observed a certain number of individuals which apiiaieutly 
belong to new species or varieties 

1. POROCBPHALUS GRANOIS, sp. U (Text-figS. 1, 2 ) 

Theie were in all seven specimens of this Pentastoniid obtaineil 
fioni Afiican vipers, viz — 

1 cf and 1 $ from Bitis gnhonica. 

4 $ ’s from Qarastes cornutiis. 

1 5 fioni Bitrs nasworms. 

The male specimen is probably mature, the female specunons 
are certainly so, the uteius in all cases coiitainmg embryos in 
different stages of development. 

The female specimens (text-fig 1, A) vary in length from 78 
to 94 mm., the average length being 82 inm. The width is 8 to 
9 mm. There are 22 strongly projecting rings on the body and 
2 or 3 indistinct ones on the head. Stigmata are numerous ovei 
the entire surface of the body. 

The single male specimen is 30 mm. long. The rings number 
about 26. 

The hooks are simple and, together with the mouth, he in a pit 
bordered by papillae. The pit may be due to contraction after 
death, but this seems hardly likely, as it is found m all the 
specimens The mouth is nearly circular and lies between tlie 
inner pair of hooks (text-fig. 1, B). 

The body tapers towards the posterior end. The terminal 
segment is small and conical; it bears the tiansverse, slit-Hke 
anus, in front of which lies the genital tapeituio in the fonmlo 
(text-fig. 1, 0). 
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The mtenial organs are, on the vshole, typical, but in tlie 
female the anterioi third of the o\ary is paired. Tlie ovary thus 
constitutes a Y-shaped atmictme, each arm of the Y passing 
directly into the oviduct of that side (text-fig 2). I can find no 
mention of this condition in any other species 


Text-figure 1, 



A Feiiule iiat sup. B. ('p]ilmlotlii»).n, X 4 

C Tiniuimil WfOaeiit, X 2 

u , '\nvis X ff a, gpiutal apevtiire 

In general featuiea the specimens bear a strong resemblance 
to Potocephalm arimllatus Wyman, but difl'er from it in the 
following paiticulavs — 

(1) The body is relatively thicker than in P, arwillatus. 

(2) The papilhe are diffeieiitly arranged, and the ti\o conspicuous 


SOME NEW PEKTASTOMJDS. 


117 


papilla? in front of tiie mouth m P. arnullatus arc replaced 1»y a 
small lobe. 

(3) The hooks are sunk in a pit and not so wide apart , the 
.space between the two inner hooks is also relatii’elj greater. 


'J’ext figure 2. 



ForocepTtalus grandis 

Female specimen disbpcted from the vential side, sliglitilj enlaiged 

mf , mtostine, lo, cut end of left oviduct, ov, ovai7, ro, light oviduct , 
sp , speimatheca , ■a^ , uteius 

(4) The rings are not so sharply defined. In the female there 
are 22 distinct ones and 2oi 3 indnstinct, instead of 19 altogether, 
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and the postero- ventral margin ot esich ring has a slight pro- 
jection m the median line instead of an indentation. Further, 
Wyman gives the number of lings in the male of P. armillatm as 
“14: distinct rings and 4 partly defined,” while here there are 26 

(5) The anal segment is more obtuse 

Through the courtesy of the authoi ities at the British 
Museum (Natuial History), I was able to look through a small 
collection of Pentastomids in their possession. Among these 
specimens was one unnamed, from the horned viper or puff-adder 
From a superficial observation it appeared to agree in all respects 
with the species described above. 

2 POBOOEPHALOS GLOBICEPHALUS, Sp. n. (Text-fig, 3 ) 

A single mature female specimen from the lung of the 
Mocassin Snake {Tropidonotus fascuttus). 

Text-figure 3 



1‘orooeplialus globtcepjialus, ^ X 2 

The length of the body is 50 mm. and the number of 
annulations is about 50. 
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The hooks are simple and sharply curved. The mouth is pear- 
shaped with a pointed anterior end. The head is globular and 
divided from the body by a well-marked neck. The anus is a 
wide transverse slit on the terminal segment. 

This is a North-American species, but it greatly resembles the 
Indian species P •paMom Stephens The main points of difference 
are the greater number of rings, P pattom having only 36 , and 
also the position of the anus, which is more nearly terminal in 
P globicephahis. 

3. PoEOCBPHALUS BiPUBOATus Diesing. (Text-fig, 4, A.) 

The identification of Diesing’s species is a task of some 
diflSculty, because, as pointed out by Leuckart, he almost certainly 
described immature specimens. He gives the length of the female 
as 20-22 mm and the number of annulations as 40, though, in 
the first edition of his Monograph, he figures about 100. This 
apparent discrepancy may be due to the fact that in some cases 
the body contracts in such a way as to make the rings appear 
double. He also describes the hooks as geminate. 

Among the Pentastomids sent to me from the Zoological 
Society’s Gardens are seven which I take to be P. bifurcatus 
(text-fig. 4, A) one is fiom Boa lon^iei'ator and six from 
Coluber melanoleucus Like Diesing’s specimens they are all from 
the New World, and they agree with his diagnosis, except in so far 
as regards — (1) length, (2) number of annulations, (3) geminate 
hooks. The specimens in question are from about 30 to 40 mm. in 
length. In most cases the annulation is obliterated, but in three 
cases it is visible and the rings number 26, 33, and 37 respectively. 
The hooks are single. 

But these are exactly the differences which ordinarily occur 
between immature and adult forms, the geminate hooks especially 
being a larval chai'acter. 

I cannot find any essential distinction between these forms and 
the African species named P houlengeo'i by Yaney and Sambon 
(text-fig. 4, B), specimens of which I have described in detail in a 
paper to appear shortly. Dr. Sambon points out* that “ difference 
of realm is a powerful argument in favour of diversity of species,” 
but in this case the African and New World species resemble 
each other so closely that it wmiild seem impossible to distinguish 
them as separate species f. So that if my identification of the 
specimens mentioned above with Porocephalus bifurcatus be 
correct, the African specimens must be regarded merely as a 
new variety of that species. 

* Tiana Soc Trop Med Liveipool, vol. ui 1910, pp 132-140 
t Text-fig 4, A, IS taken from the specimen fiom Boa imperator. It appears 
lelatively longer and moie slcndei, but tins is only due to greater extension. The 
specimens from Cohiher melanoleucus resemble “ P houlengert ” oven more closely 
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4. PorocephaijUS bifuucatus var oitiRNrAus, uov. (To\t- 
fig: 4. 0, D ) 

There were 16 specimens obhiiued as follows — • 

I 2 from Zammis mmoms. (There were also 3 specimens 

of P pattoni 111 the same snake.) 

II 2 h'oin Naia inp-udians 
4 cf ’s fiom PTma tripudums. 

They tlifier fiom P. h\fiircaUis in the following particul.ira — • 

(1) The hotl}^ is relatively more slender 

(2) The rings are 40 or occasionally iiioie in number, while in 
P hfurccdus they are usually under 40 

(3) The mouth is nioie oval and the anterior end of the 
cephalothor.ax is slightly more vonudetl. 


Texi-figiiie 4. 



Pororepfialus htfuroatns, B, *'P houtenfferi,'’ ? X 2. C Head nf 

P hifmoatus var. mwiitahs, X8 f) P A ^ai nvu'ntnh'^, 9,X2 
R Head, of P. htfiircnius vai mediierramus, X 10 P P h \i» medi' 
if’) )'(iiie)is, ? , X 2 
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5. POROCBPHALUS BIPUECATOS vai*. MEDITEKUANEUS, llOV (Ttixt- 

fig 4, E, F ) 

There were 10 specimens, all from Zamems gemoneiisis • viz. 
4 females, 2 males, and 4 small specimens much contracted, which 
are also probably males. 

The body is relatively more slender than in var. m'ientcdis, and 
much darker in colour The length of the males varies fioin 
10 to 15 mm , that of the females fiom 20 to 30 mm. 

The annulations are 40 to 45. 

In conclusion, my thanks are due to the authorities of the 
Zoological Society for placing the material at my disposal and to 
iJr. H. W Marett Tims for his advice and assistance. 
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11. Report on the Deaths which occurred in the Zoological 
Gardens during 1914, together with a List of the Blood- 
P.irasites found during the Year. By H. G. Plimmeii, 
F.R.S., F.Z.S., Pathologist to the Society. 

[Received and Read Pebruaiy 9, 1915 ] 
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On January 1st, 1914, theie were 733 mammals, 2073 birds, 
and 371 reptiles in the Zoological Gardens , and during the year 
373 mammals, 1174 birds, and 470 reptiles were admitted, 
making a total for the yeai of 1106 mammals, 3247 birds, and 
841 reptiles 

During 1914, 309 mammahs, 867 birds, and 301 reptiles have 
died : that i.s, a percentage of 27’9 for mammals, 26"6 for birds, 
and 35 7 foi reptiles. Out of the total deaths for the year, 1590 
in all, 719 occurred in animals which had not been six months in 
the Gardens that is, neaily half the total number It has been 
found that after six months' residence in the Gardens, the death- 
late falls lapidly , so it is a.ssuined that by this time the new 
.inimals have got ovei their journeys, have died from any 
diseases they may have bi ought with them, or have got quite 
used to then new envnonment. Of these 719 animals, 141 were 
mammals, 375 were birds, and 203 were reptiles; and if these 
be deducted from their respective totals, the death-rate per- 
centage will come out as 15 1 for mammals, 15 1 for birds, and 
116 for reptiles. 

The following Tables show the facts which have been .ascer- 
tained in outline. Table I summarizes the actual causes of 
<lea,th in the three groups specified Under Reptiles are included 
Amphibia 

Table I — Analysis of the Causes of Death 


Diseases 

Mammals 

Biidb 


Reteieiice 
to Notes 
following 

1 Mtorobtc 0 ] JPatasitic 





Diseases 




1 

Tubeiculosis 

12 

113 

4 

2 

Mjcofiis 

6 

88 

10 

8 

Pneiimouia 

53 

118 

69 

4 

Septicsemia 

2 

1 



AbscesB 

4 


1 

5 

Pencaiditis 

1 

1 



Empyema 

2 




Peiitomtib 

6 



6 

Cholecystitis 

1 




Hydatids 

1 
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Table T. — An«ly.siH of fclie t/.ni.sp.s ol IViitli (co?}tijntri}). 


Diheases 

AlainiiiaN 

Rii (Is 

Reptiles 

Rehnence 
to Notes 
following 

1 Jlinohu or Pnra<>iti<‘ 





Diseases (cont ) 





Toxoplasmosis 

1 

1 


7 

Piropl.ismosih 

1 



8 

hiicLliaromycosi, 


* 


9 

(liuifTioiie 

1 




Neoiosis 

1 




Sai Coptic Scabies 

2 




Deiuoilecic Scabies 

1 



10 

Filaiuisis 


1 

11 

Woiin Cjsts 





2 Ui^tai,es of Pesjundoij/ 


1 

1 


Orf/iin^ 


1 


Hioiicliitis 

11 

1 

1 


Himu lio-piiBiiiiinni.i 

21 

1 

12 

(.'omjcstioii ot lungs 

1 1 

13.5 



5 DisftiSLt of the Heiirt 




IVi icaiditis 


1 , 


Begenei atiuii ot lieait-iiiuhcle 


1 , 


d. I)tieai,ei)OftheLirer 





Hepatitis 

1 

.5 



Fatty clfgeiu'itttion 

] 

1 1 


t'm hosts 

3 

1 

13 

o Dncrtiet, of the Ahmoitiu u 





I'l <u t 





(Jllbtl itis 

1 


1 


Giistiio ukeiiitKiii 





(bibtio-eiiteiitis 

1(5 

(5 

7 

) 14 

Eiifeutis 

,53 

]f5f» 

17 

^14 

Prot titis 

1 

1 


0\ei-diateii«i(iii ot .stomach 


1 1 


CTaiigieiic ot iiitestuie 

1 


1 


IinpiK ted t.vces 

1 

i 

1 


6 Discines of Itnuani tnol 


1 


Geiicmhre Organs 




Nephutis 

(5(5 


4 

15 

C’vslic hidiieis 


1 ; 


P> (isalpiii\ 

1 



7 Pa nous 




Ciircniniiia 

i 

' 

16 

Sitrt omn 

.5 

5 

17 

Angioimi 

1 

r 


Rickets 

1 



Injuries discovered joni.t-') 

t-l 

= i 


mot tem j 


" 1 


. _ _ _ 


_ 



Ee&ides those tabulAted above, 

46 mammals, 96 birds,, 13 reptdes, were killed by oi'der f>r 

by eompsinious, 


4 

?• 

10 

„ 102 „ 

(bed from malnntrititm 
Ol staivittion, 

8 


42 

51 67 

were too decomposed 
for examination. 


111 Table I, a dassiticatioii is made of those diseiuses wliicli ivere 
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tlie imninUi.ito cutises of (leat.li, biii in most cases tlie aninmls 
were snttbring from otlioi* dihesuses jxs well. 'I’able IJ. sninmaiizes 
tliose otluw diseases from which the animals ivere sniferiug ; and 
if tins Table bo taken in conjunction with Table I , a much more 
accurate esUimite of the amount of disease in the Gardens will be 
arrived .tt. 

1 r - 'Othei l)is(‘i\ses found in the animals tabulated 
in Talile 1. 



MainiHHls 

Puds 

lleptiles 

Rcfcience 
to Notes 
tollownig 

Tubi>it‘ul(i.5is 


to 

1 


Mycosi^j 


tt 

1 


Piiuanutiiia 

1 

1 

t 


PericaulitiB 





Puntoiiitiis 

t\ 


1 


Abs( ('SH 



1 


liiapycai.i 

1 




SpptUwcima 

'2 




PkMlIltlh 

2 




Malaiui 


l'> 


18 

Pilai m 

o 


d 

39 

lljujuosju'tfui ^l(•^ 



19 

20 

Tn ii.iiiosaiucs 


2 

1 

2L 

b(>llOU< Vt()/Wtl 


.‘1 


22 

Sauocy'.tis 

1 




IVutiistoiiios 



2 


Ihtltitula 





Wiinu'j 

1 

1) 



Ikoiic.lutiH 

11 


__ 



<» 


1 

Cniiiiustioii at hiiiK'' 

‘j;t 

125 

$ 

<l'](l(’uui at Ituip:*’ 


Sti 

1 

I'alltipscil 

2 


1 

Abscess al luiitv 

1 


! 

Hvilrot,bor.i\ 

1 


i 

IVlUMltllflS 


11 

1 ! 

Pdltv bc.ut 


7 


At bcioiii.i 

d 

2!l 


23 

Aucuiistii 


1 



IIcp.ilil.is 

1 

1! 

1 


Putty loci 

'i7 

.SO 

u 


L’lirliasis t>( Iivci 

J 




Uiill-sloiics 


1 



GllhtlltlS 

1 




Gastiic ul( ci.itioiv 

Id 




lliliilcd stoai.icb 

1 

1 




2 




Kiitciita 

2.t 

ii;i 

« 1 

Int.ushnscyi»tiaM 

1 


1 

1 

Iiitostuiul obstiuctiiiii 

1 


1 

1 

Nc])hritis 


111 

0 

Stano in kidney 

2 



24 

Intlamed oviduct 


1 



PiolapsuR .iiu 



2 


Sureoinii 


1 

2 


Ascites 


1 

1 


I tickets 

13 

ii 

1 

25 

Inimius 

v» 

0 




I 
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Table 111. shows, in still further ilet.iil, the distribution of 
diseases among'st the various orders of luainnials. 


Table III — The Distribution of Diseases causing Death 
amongst the principal Orders of Mammals. 



1 




SI 

2 

es 

Diseases 

OS 

' § 

eS 

O 

s 

43 

-2 

be 

CS »*■ 

s s 

A 

1 

tn 


“S 



& 



Tuberculosis 

4 

( 

2 

2 

2 

' 

2 

Mycosis 




2 

} 

4 

Pneumonia 

8 

10 

16 

6 

10 

G 

Abscess 

Toxoplasmosis 


f 9 


3 




1 





Piroplasmosis 


1 





Empyema 

Peiicaiditis 


1 

1 

1 



Cholecystitis 

Sarccptic Scabies 




2 


1 

Demodecic Scabies 

Gangrene 

1 



1 



Necrosis 

Septicaemia 



2 

1 



Peritonitis 

1 

1 


2 


2 

Hydatids 

1 






Bronchitis 

3 


3 

2 

1 


Bi oneho-pneuraoiiia 

7 

2 

4 

2 

3 

0 

Congestion of lungs 

4 

1 

3 

1 

6 

Ciirhosis of livei 

Fatty livei 

1 

S 




1 

Hepatitis 

Gastiitis 


1 



1 


Gastric ulceration 

1 

2 





Gnstio-entcritis 

1 

11 

1 

1 

2 


Eutciitis 

11 

0 

7 

7 


2 

Impacted faeces 

] 






Pi octitis 

GniigreiiQ of intestine 

1 

1 





Nephiitis 

7 

21 

10 

H 

2 

0 

Pyosalpiiix . 

Carcinoma i 


1 



2 

3 




Sarcoma > 

1 

1 


1 



Angioma , 

Bickets ; 


1 ' 

1 




Injuiies j 

1 

1 

1 

_ 1 


1 




Notes on the foregoing Tables. 

1 The total incidence of infectious diseases in the Gardens is 
about 8*5 per cent, for mammals, and 10 per cent, for birds and 
reptiles 

2. The following are the percentages of deaths from tubeiclo 
duiing the year mammals '9 per cent , bird.s 3-5 poi cent., find 
reptiles *5 per cent, on the totfil numbers foi the year ’ The 
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mammals have reached the lowest hgure during the last seven 
years: of the 12 cases, 3 weie pet animals, and 2 came from a 
suspected source. Two had been kept for about five yeais in the 
open, both summer and winter. The birds show a slight increase, 
and in 63 of the cases the infection was general About 50 of 
the birds came from the SmaH Bird House, where there was an 
epidemic during the spring and summer months In three of the 
birds it was ot bovine type, and in a Coati it was of “ perlsucht " 

type. 

3. All the mould diseases have been grouped under Mycosis. 
Of the 6 mammals, 4 were Kangaioos and 2 Gazelles. The 
number of deaths from mycosis in birds is still very high, and 
constitutes close on 10 per cent of ^the deaths. It has increased 
in reptiles, and has been found m the larger frogs and tortoises. 
It is produced in them by a much larger mould than that found 
in the mammals and buds, which geneially leads to the formation 
of tumours. 

4. There has been a considerable increase in the incidence of 
pneumonia in mammals and birds, but a considerable decrease 
in reptiles, due to the careful sterilization of the cages with 
steam. In uliree of the reptiles it was due to worms, the rest 
were pneumococcal 

5. In three of the mammals the abscesses, which wei-e large 
and excavating, had stai ted in connection with the teeth m the 
remaining mammal the abscess was in the mediastinal glands, and 
was due to nematode worms 

6 Due in a Seal to perforation of btomach which contained 
4^ lbs of stones, and in two Tasmanian Wolves to peiforation of 
the intestine, caused by a mycotic growth in the intestine 

7. Found in a Fossa from Madagascar, and in a Fruit-Pigeou 
fiom the Aru Islands, in both foi the first time. 

8 Found in an Indian Wild Dog, which foitunately was only 
three weeks in the Gaidens. 

9 This Saccharomyces was of the Oidium albicans type. 

10 An acute infection in a Barbary Ape, with Demode^e 
folhmlorum, producing extensive ulceration of the face. 

11. The designation is not used here in its usual sense. In 
this case tlie liver of a Honey-eater was riddled with nematode 
worms, but no embxyos were found m the blood 

1 2 There has been a blight general increase in diseases of the 
respiiatory organs: these are laigely dependent on weather. 

13. Two of these cases weie in Oats, and one in a Chimpanzee, 
whose gall-bladdei was full of gall-stones 

14 In 3 of the mammals, 10 of the birds, ami 2 of the reptiles 
the inflammation was caused by parasites or foreign bodies In 
87 of the hurls it was hiemoirhagic and of bacterial origin The 
lemainder of the cases were apparently due to the quantity or 
quality of the food not being suitable to the animal. 

15. Theie has lieen a general decrease in the numbei of cases 
of nephritis 18 ot the cases in mammals and 13 ot those lu 
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birds were actite. Tlie gient majority of tlio cases wore of 
varying degrees of chionioity .‘uid were associiited with otlier 
old-age changes. 

16. These cases of ctincei occm reel as follows — epithelioma of 
nech m a Wolf a,nd in a Gerbillo, cancer of liver and glands in 
a Bear, and of pancreas in a Maiiuot 

17. Of the sarcomata, one was in the testis of an old Dingo, 
another, an angiosarcoma, in the liver of a Baibary Sheep, ainl 
the third, an adeno-sarcorua, in the kidney of an Ouakari, 

18 Under the term malaiia are giouped 12 cases due to 
Hcpmoproieus dun'dawskyt and 3 due to Plabtnoihvm y>rmcox\ see 
section on blood -parasites below 

lb, 20, 21, 22 See the section on blond -para sites below 

23. The number of eases of athoioma indicates that a large 
number of old birds have died. 

24. One ease in an Otter, the othei in a Wallaby. Both w'cre 

uric acid calculi, ^ 

25 The number of rickety animals in the Gardens has greatly 
decre.i.sed. 

Blood-Pakasites. 

During the year the blood of every amm.al which died has been 
examined, with the result that parasites have been found in 70 , 
in 30 specie.^ for the first time. 

They have been distiibuted as follows — 

Filanm. Tn 5 mammals ; in 3 species for the first time. 

19 birds; in 6 species for the fiist time 
3 reptiles, iu 3 species for the first time 

Trypanosomes. In 2 bii'ds , in both for the first time. 

1 reptile. 

r ITtcmoprotens dfauUv'shji In 12 birds, in 8 species 

Mfthtrni j 

I Plnsmodium piupcnc Jn 3 birds, in all for tbo 

first til mo. 

Lntconjio^oa In 3 birds; in 2 species for tlio first time. 

IWapldsmo Jii 1 nminm.il and 1 binl , in both for the /list 
time. 

/ialipsm. In 1 inammal. 

Ilaiwoyrecifo’iiies. In 19 reptiles, in 3 species for the first 
time. 

The following Tables show the oecuirence of the blood-jKiiasites 
in detail — 

Endnyo Filar ur fouwl m the blood of Jllammals. 

Found in thefoUovnngfor tliojii'tl I me 
2 Squnu'l Monkeys {Satmii is sciutea) Ifin/al boiif;, tlnii 

2 C'.UMflian Poicupines (J?j t?aj- N Ameneu Long, pointed. 

siitiis) 

Miiuuoset {LfOiituiihus S Anienim Long. 
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Euihryo F dance found tn tJm hlood of Birds, 

Haiiitat Type 

Wlute-tluonted Juy Thrush (GtirnUa.i Indw 
alhiyula) is), 

Hnn.ihiynn Wln&tluip: Thiush {Mt/io- India, 
phomus temminrh) 

Bia/ihaii Haugiiest (-Irferasyawaira*) Oolonibin. 

2 Chilian Stallings {Cuneus atetiimus) Chili 
Oieeii Caidiiial {Guhernati tje cnstn- S Aiimica 
tella) 

2 Blue Buds (Stnlia aialis) N. Aineiica, 

King Bud ot I’aiadisu {Ciemnutm Aiu Islands. Two kinds found, oiio 
leifius) veiy long, the otliei 

shot t, thick, poiiiteil 

Octiintiil Bine Pie (Z/jv)cis's« oeeipitnhs) India 
Hciind-Tlunsh {Ki/laeiehla guttata) N America 

Found in the following for thejii st time 

Wlute-bellied Guaii (Ortahs albioen- Biazil Short, thick, pointed. 

iris) 

3 Black - headed I’aitiidges {Caeeahis Aiabia Loug, pointed, eiicap- 

melamcephala) suled 

Shining Weavei-Bnd(iri/poe7ier.( jiifeiw) W Afuca. Shoi t, thick, pointed, 
Bouble-haiided Finch {Slietopteia annu- Austiaha. Long 
losa) 

Cuban Mockiiig-Biid {Mmits orpJicus) Cuba Long stiuited eiicap- 

suled. 

Blue-headed Rock Thiush {Pctrophila Iiidw Thick, shoit 

etnclorlignchus) 

Evihryo Filar ice found in the blood of Re23tiles • in all for 
the first time 

Bull Fiog (22««n mfc'sftioHn) N Auieiica ShoiD, eiicapsuled 

Chicken Snake {Coluber ohsoletwi) N. Ameiica Long, eucap&uled 

Boa {Boa cansti icfor) S Aiiiei ica Long 

Trypanosomes found in the blood of Birds : in both for 
the first time 

King Bnd of Paiadise {Cuinnurus Aiu Islands Of the tj pe of T flivwK 
? egms) 

Blue-pyed Raven {Mun'ocoiajc fusci- Aru Islands 
capillus) 

Trypanosomes found in the hlood of Rejitihs, 

Ball Flog {Uana cateshinna) N Ameiica Of the type of T rota 

toi mm 

Ilcemuyreyartnes found in the hlood of Reptiles. 

Dnimoiid Rattlesnake (Ci otalus ati oa ) Texas. 

2 Anieiicaii Black Snakes (Zamenis N Ameiica 
< o)ist> ictoi ) 

Hog-nosed Snake {Heteiodon platg- N, Ameiica 
rhinos) 

Mexican Smike {Coluber melanoleuctis) Mexico 
2 Pigmy Rattlesnakes {Sistriirus mih- K Araeuc.i 
rtJ tus) 

Piioc. ZooL Soc. — 1915,1^0 IX. 9 
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IIvmiA'i T\i*r 

Kusscll^ Vipoi ( t'qwm Iinlin 

Diuk flici'ii Siiiiko {Znmcitis ifi moueiisis) Kuut|)o. 
luiliaii R.it-Sn.ike w«e»s!(s) Iiului 

Boa {Boa coii'tlnetM') S. Auioiiwi 

Clucken Sirnku [Cahther ubsoletuh) N Aini'iicii 

Say’s S>2itka {Onluhcr inuhmnlcueus) N. AitioiiCii 

'IWatpous SiidKe {Zammis flagelh- N Aineiitii 
foi mi'i] 

Coiais SiuiIvO (CoMc'/ fill ft is) Bi.uil 

Bull Flog N Ainoiica 

>Gieen Tico-Snake (Deur/j-(isj)(s Dirirfii) W Afiiiti 

Found 111 the following fot' tliejlrst fitiu 
'Kmpoutv Bob. {Boa tmpC I’ll lot) C Ammica Vui) l.uga 

Long-iictkeil Ton.ipui (C/ifltnhiut Qnmislantl Stout, slim t. 

e I'jfarMsa) 

Hsoinoprofceufc. dainlewhkjiyi/dryiciJ ui the Mood of Birds 

HlBITAl. 

■2 Blue-ei owned Hanging Parakoots {Tjoriculna galgulm) Malaj , 


Foimil m the folhming for the first time ■ 

2 Sood'eiitors t!/ij.yiioj}y.(/rt) , , \V Aliica 

Java Spunoiv {JPadda orj/sioora) Java. 

Oattoii Teal (Nettojws t-oromawlcl taaus) I iidm 

Violet-nocked IjOij {ISos riciniata) Am Isl.mds. 

3 Black-headed Paitiidges {Caccabis fiielamcephala) Ainhia 

Orange-hellied Fiuit Pigeon {Btihnopus tozonus) Aiu Islands. 

Yellow-tutted Honuy-eatei {Ftilotis awneonm) N S Wales 


Plasiuadinm pnecox /btmt? in the blood of Birds : in all for 


the first tvme. 

<Qu.h 1 Finch {Orlpgo^ptza polj/som) S, Aliica 

Falcated Buck {Bmetta faleata) , Silienii 

Iiiej winged Ouxcl {Merula Inmlhoul) . India 

Leucocyiozoa j’onml m the blood of Birds. 

Owl {Hginitm ahu'o) Kuiojii' 

Found ill the followtntj for the first time 

Falcated Duck {liiimtta faleata) Hibena 

Dhiliau Stalling (Curteus atei i mus) Cliili. 

Babesia found in the blood of the fullowimj Bfavimal 

Indian Wild Dog {Cyoii dukhwieiisis) Iiiilia 


I'oxoplasmi fowid tn the blood of the following for 
the fvrst tvme. 

Fossil {Crijptoproctnferox) , . Matlagascai. 

Blue-tailed Fiuil Pigeon {Qarpophaga conoinm) Aru Islands. 
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12. On the hVel. Jincl Grlaiids aiul other External Characters 
of the Viverrinse, with the de.scri{)tiou of a New (Teml^. 
By H. L Bogock, F K.S., F.L >S., F.Z.S., Curator of 
Mamnuils 

[ReL‘(3i\e(l DuLoinbev 11, 191t Head Maicli 9, 1915.] 

(Text- figures. 1-7.) 


Ikdbx Page 

Feet ot Viverra eibetlia 135J 

„ Givettietia (gen. uo\ ) civetta 134 

„ Viuernoula malaceensts and V mase 136 

„ Genetta .. 136 

Feet as a Test of Specialisation . 139 

Vibi'isstc and Rhinavium of Vivenuias 140 

Peifuine Glands of Genctta 142 

, „ Vtvoi ra zibetlin 145 

, „ Viverncula rnase 147 

„ „ Cioethetis civetta 147 


Apart from Genetta, which occurs, in South Europe, the 
Viveirme Carmvoies, in the re&tiicted sense in which that 
term is here employed’^, are liniiteil to tlie Ethiopian and 
Oiiental Regions, and Yix'en'a is the only genus hitheito con- 
sidered to be both Ethiopian and Oriental t. The following 
.species are included in it — F. civetta of tropical Africa, and 
F zihetha, civettma, megaspila, and tangalunga, which collec- 
tively range from western India as far eastw’ard as southern 
China, Borneo, and the Philippines. 

It IS the mam purpose of the present paper to show that the 
wide discontinuity in distribution between the African and 
Asiatic forms is paralleled by stiuctural dilTerences in the glands 
and feet, nece.ssitating geneiic recognition (see p 134) J 

De.scriptious of the feet of Viveri'a may be found m variou.'^ 
memoirs, text-books, and natural histones These need not be 
enumerated since the descriptions appear either to be mere copie.'^ 
of previous recoids dating back at least to 1842, when Hodgson 
described and figui'ed the hind feet of V zibetlia, ov to have been 
derived, like Blauford’s account, fiom Indian species only It is 
quite true that st-itements regaiding the feet of V. civetta have 

* I usu the terra Viveinnuf foi the httle group popularly called Cuels and Genets, 
and coramonlj' lefeiied to the three genera, Tiveiia, ViveriicuJa, and Genetta 
Foasa, Linaanj), .vnd Fotana are here eliminated irom this suhtarailj’^ 
t The occuiience oi Viverncula in Sohotra, the Comoro Islands, ,irid Madagabcar 
mubt srrrely he .ibsrgtred to hnrriarr agericj. 

I Mr Oldfield Thomii'. (P Z S 1911, p 137) h.is shown that the tjpe of 
Viverra is sihetha , and since he agre^ with Schiebei and otliei early post- 
Liinidjaii authois, w'ho hare been tollowed in tins paiticnlar -by subsequent 
writers, m lestrictmg the teiin ziletha to t\ie so tailed huge Indi.iii Cnet, it 
tollows that the Ahitan species, no other imme being appaieiitly ni.ul.ible, must 
retell e the new geneiit title 



132 


MR. R I. POCOCK ON ISX'IERNAL 


Leeu printed, Imt, instead of being talcen from actual specimens, 
these have been published apparently on the assumption that the 
African species resembles its j^siatic congeners. At all events, 
I cannot lind any evidence from the woiks I have consulted 
that the feet of F eivetta have ever been carefully examined 
with a view to coinpaiison with those of F. r^ihetlm or of any 
other Oriental species'^. 

The facts substantiated in this paper aro Ibe icsult of the 
examination of .specimens belonging to the two species just men- 
tioned, which died in the Zoological Gardens and came into ray 
hands in a perfectly fiesh state. Of F, zihptha 1 have only seen 
one example, a male, from the Malay Peninsula ; but in the case 
of F. civetta my obseivations have been checked by an in.spoctioii 
of individuals of both .sexes of what I take to be the typical race 
of this .species, namely, the form that occurs in Siena Leone, 
Liberia, Ashanti, etc. 

The Feet o/Yiverra zibetha Lnm, 

In his work upon Indian Mammals, Blanford described the 
feet of Vwerm as follows: — “Feet truly digitigiade, the meta- 
tarsus, metacarpus, and feet being luiiry throughout, with the 
exception of a central a.nd five toe-pad.s on all feet and a 
metacarpal pad on each fore limb. Claws small, jjavtially 
letractile and blunt” This description applies to the feet of 
F. ziheiha so far as it goes , but it requires amplification. 

The yb^•e/oo^ (text-fig 1, A, 0) is broader and more massive than 
the hind foot, as in most Carnivores, and carrie.s a larger plantar 
pad. This pad is smooth and of the usual trilobate form, but 
with its posterior angles moi-e produced than in the Canuhe and 
Felitlte. The pollical lobe, however, of the pad is either suppressed 
or iiidistiiiguishably fused with the posterior end of the iiiteinal 
lateral lobe corresponding to the second digit t. The digits 
aie moderately long and fully wubbed, the web extending 
along the inner (admediau) pait of the large snmoth digital ]»iid,s 
well beyond their proximal ends. The lateral webs are more 

* SIiss Ciiilssoj), liowe\c‘V (Zool Jabib Kyt.t. xwiu p 650, 1010), kuvh ii biirf 
(lesuiption ot tbe fuet ot V eiveita, illustiatod by two tcvt-tiKuiPs, to show tbe 
tlitfeiences betweeu them mul tbo foot ot Gahtha, with which tbo t'cel of 
weie also compaied So tai iis it is pohsiblo to pulgo j'loin tbo wmiewbat iiidif- 
feieiit prints, tbe paw's ot tbe hpctimen ot F aoetta she eMinimed attruo w'ltb 
those that liu\e come into my hands. 

t As in pie\ious papers, upon the teel of Carnnoui, I use tbe teim “idimtai ” 
mdifterently toi tbe laige mam pad of both toic and linid limbs I'lic tvilobed 
condition ot tins pad lesiilts Ironi tbe tiisioii ot tbiee ojignnilly {unte distnitl 
luds set opposite tbe intoivals between the ioui priiicinnl digits, and hence called 
“ intei digital ” pads (Sec Whipple, Zeitsclu morph. Antliiopol vii. 1001, Kuld, 

‘ The Sense of Touch ni Mammals, etc.,’ A. &C Black, 1007 ; Boas, Zool x\ii/. 1909, 

]) 624) Sometimes the pad lying piiiii.mly opposite the inteiwal between the first 
.ind •'ecoiul digits tonus pait of it, hiit in the case of the Caniivorii, at all events, 
when this element is nidistmginslnihle, its absence ttpiicnrs to be dm* to siipiirehsion 
lIowLwer that niaj bi<, 1 c.ill this element, when picsunt, tbe “pollical or li.illucul 
lobe,” because ot its lulations to the 1st digit. The tbieo mam lobes of the pad 
.lie L.illed tbe “ medi.in,” the “ intuiiial lateral,” and tbe “ external lateial ” lobes 



CUARAOTERS OP TOE YIVEBUIN.E. 


133 


einai’giuate than the median , and the width of the web jonmig 
the 3i'd and 4tb digits is» about equal to the transverse diameter 
of either jmd Except for a nan ow stieak of naked or neaily 
naked skin passing from the digital to the plantar pari, the wel) 
IS everywhere coveied with hair. The pollex or 1st digit has a 
small but distinct pad situated about on a level with the posterior 
end of the internal lateral lobe of the plantar pad but separated 


Text-figure 1. 



c 


A Infeviov mow of left toie foot of Vivena ziheiha. 

13 Iiifeuoi ^ lew of left haul foot of the same 
C Exteinal i lew of left foie foot of the same 

theiefiom by a budge of li.ur. The claws are shoit and retiac- 
tile. Those of the 1st, 2nd, and 5th digits are unguarderl bv 
lobes of skill, but those of the 3rd and 4th digits aie piotected 
externally by a lobe of h.iiiy skin, while there is, lu addition, on 
the inner (admedian) side of the 3id digit a very huge flap-like 
lobe guarding the adjoining claw and the claw of the 4th digit, 
when the two digits in question aie in contact. These claws, in 
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short, are retractile ainl as well pioiected by skin-lobes as m 
many species of Felis^ 

The carjKil pad is moderately large buii lo^^ It is cordate ui 
outline with the point piojecting outwards and forwards It is 
composed almost wholly oi the ulnar element of the primitively 
double carpal pad, the radial or inner element being represented 
merely by a very small lobe jutting from its postei o-internal end. 
Connecting the point of the carpal jiad w ith the poster o-extern a 1 
extiemity of the plantar pad is a narioiv si rip of naked or nearly 
naked skin Apai't from this strip the plantar pad is ei eiywhere 
sill rounded by hair. 

T\\e, h^nd foot (text-fig. 1,B) in its geneial features resembles 
the fore foot There are, howevei, no well-defined skiii-lobes 
protecting and forming sheaths foi the claws The hallux or 
1st digit IS set a little farther back, but is still close to the postero- 
internal angle of the plantar pa<l This portion of the plantar pad 
terminates in a small area of naked skin, which may represent the 
hallucal lobe of the plantar pad At all events it occupies the 
position of that lobe There is no trace of any pad oi naked area 
tif skin on the lower side of the foot behind (above) the plantar 
pad. 

I have not been able to examine the feet, either fresh or pre- 
seived in alcohol, of V civettma, meyas^nla, and taugalunya. Of 
the filrst, the so-called Malabar Civet, no material of any kind is 
available Of the other two, there are several diied skins in the 
British Museum. So far as it is possible to judge from these, 
the feet of V. tangcdimga resemble those of F. zibetha, at all 
events in the matter of hair-growth ; but those of V. megaspila 
have the area between the plantar and digital pads much less 
thickly hairy. It is not indeed possible to afiirm the presence of 
h,urs on this area in all .specimens ; but in some examples short 
hairs are visible betwecui the pads. Perhaps this species differs 
fi'om V. Zibetha and F, tanyabmga, so far as this character is 
concerned, in the same w'ay as the specimens of Virerricula 
'imlaccensis and F. rasse, descriheil below, differ from each other. 


The Feet of Civettictis {yen. 'nor ) civotta Fchieb. 

The fore foot (text-fig. 2, A, 0) differs markedly from that of 
F. zibetha in the following particulars. Tlie whole of the under- 
side round the plantar pad up to the maigin of the webs and 
tlie digital pads is quite naked The pollical lobe of the plantar 
pad, though small, forms a quite distinct excro.scence set just 
behind the postei o-internal angle of the plantar pad and on a 
level with the digital lohe of the pollex, finiii which it is sepaiated 
by a nariow area of naked skin. From the pollical lobe and from 
the corresponding external angle of the plantar pad, there usually 

It does not appoiu to lie genuiallj’ leali/ed that llic extent to winch the 
chiws aie “sheathed ” vaucs consideiahly in different spbcu's ot IVhdaj. 
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runs backwai’ds on encli side a narrow strip of naked or nenily 
na,ked skin, the two uniting posteriorly just in front of the carpal 
pad and anteriorly j'ust behind the plantai jiad. They circum- 
scribe a large, subovate a,iea thickly covered with hair, and 
corresponding to the hairy area behind the plantar pad in 
V. zihetha. 

Text-figure 2 



A Iiifwioi \u’\\ ot left foie foot of Civeftictif ciiwfia [Sometnne-. the laipal patl 
is inoie distnittlv cleft ami the stiips of naked skui iiuiiiiii}i foiiMiids hoin it 
may be o\ei’}iio\\ii with liaii iiroMinallj ] 

1 ) Intel 101 view of left hind foot of the wane [Sometniies the iiiet.itai'«al pad is 
deft by a line ot hair j 

C External view of left foie foot of the same 

The carpal is large, tiaiisveise, and niailcedly hi^obed. The 
two lobes, both rounded or snhov.ite, aie separated by a depies- 
sion, the outer or ulnar lobe being about twice as large as the 
mnei or radial lobe. Behind them theie is a small pointed are.a 
of naked skin. 
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The claws ave long, projeebmg, not, or scnreely at all, retiuctile, 
and quite unprotected by sheaths of hairy skin. 

The hmd foot (text-fig. 2, B) differs correspondingly from that 
•of V. zihetha, the area at tlie sides and in front of the plantar pad 
being naked and the pollical lobe of the plantar pad forming .i 
distinct excrescence. Behind it there is a small backwardly 
directed area of naked skin The hallux is situated a little more 
forward, and its digital pad is larger. In addition, however, theie 
lb a distinct flat, bilobed, sometimes divided, naked pad situated 
some little distance behind (above) the plantar pad, and repre- 
senting the two streaks of naked skin ti-avei'sing the underside 
of the metatarsus in Genetta and Poiana and the single small spot 
on that of Fossa 

The Feet 0 / Viverncul.a malaccensis and V. rasse. 

I have seen no fresh specimens of Y. m(ditccensis, but ]utlging 
from dried skins the feet lesemble those of Vwerra zihetha in 
most respects. The pollex and hallux nevertheless, as noticed 
by previous writers, aie considei'ably higher up; and I can find 
no trace of lobes of skin on the fore paw similar to tliose pro- 
tecting the claws in V. zibetha, Hodgson (Calcutta Jouui. Sci 
11 1842, pi 1 ) gave a sketch of the underside of the hind foot and 
drew attention to the presence of a small naked spot on the side 
of the plantar pad This is the hallucal lobe of that pad. Its 
development seems to be variable, but in no case is it distinctive 
of this Civet, as the mannei of its citation by Hodgson, Gray, and 
Mivart suggests 

In the specimen figured by Hodgson, and in the skins above 
mentioned, the area between tlie plantar and digital pads wa.s 
thickly hairy , but in a. spirit-pre.served example in the British 
Museum, ticketed S.E. Java {II. 0. Forbes), and therefore 
belonging to the species, or race, identified as V. rasse llorsf. by 
Bonhotef, the greater part of this area is naked, the hair being 
restricted to a. triangular patch on the web lietween tlie 3rd and 
4th digits and to somewhat similar pa.tcheKS extending backwards 
from the edge of the webs joining the 2nd and 5th digit.s to the 
3rd and 4th respectively The skin at the sides of the plantar 
pads and back to the digital pad of the pollex and hallux is also 
naked, and a narrow strip of naked skin runs from the carpal 
pad to the digital pad of the pollex (text-fig. 3, A, B). 

The Feet ^Genetta. 

These have been often described but not (pute so fully as 
might be . Mivarji’s figure and description of the feet of the 
species he identified as G. Ugrma (P Z. S 1882, p. 152, fig 3) 

* A peculianty m the Inml foot of Fossa is the upwaifl mipatioii of the hnllutdl 
eleniiiit of the plaiitiu pad ni company with the hallux This and the little 
inetiitaisal pad constitute “ thu two bald pkcos” mentioned by Mivait 
Ann Mag Nat. Hist. 1898, 1 , p. 121 
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suggest, for example, that m the foi’e paw the carpa,l paclh are 
separated from the plantar pad by a continuous tract of hair, 
and that in the hind paw the plantoi* pad is similarly cut oil’ 
flora the two juxtaposed naxrow ridges of naked skin that 
traverse the underside of the metatarsus. I have not examined 
the feet of G. tiyrina and can say nothing of that species ; but in 
G rubigmosa and G. pardina that condition does not obtain, at 
all events in the specimens I have seen. The pads are smooth, 
the area between the digital and plantar pads is thickly covered 
with hair, and the toes are webbed up to the proximal ends of 
the digital pads. The plantar pads are normally trilobed, but 
there are a large pollical and a hallucal lobe m contact posteriorly 
with the internal lateral lobe of the plantar pad of the fore and 
hind feet respectively. A naked strip of skpi passes from the 
digital pad of the pollex and hallux to the corresponding lobe of 
the plantar pad. The carpal pad is antero-posteriorly elongate 
and manifestly bilobed, the external or ulnar element is much 
larger than the internal, the latter is connected with the pollical 
lobe by a naked strip of .skin and a corresponding strip extends 
forwards from the large lobe of the carpal pad to the po.sterior 
external angle of the plantar pad. Hence the hairy patch im- 
mediately behind the plantar pad is completely out off by naked 
skin from the hairs clothing the lest of the uncleriside of the paw. 
Similarly in the hind feet, the two contiguous ridges of naked 
sldn, the outer of winch extends farther up the metatarsus than 
the inner, diverge inferiorly and are continued as narrow strips 
of naked skin to the postero-external and internal angles of the 
plantar pad, circumscribing a long triangular hairy area. 

The claws are retractile and, except those of the hallux and 
pollex, are protected externally by a lobe of hairy skin. Those of 
the fore foot, excluding the pollex’, are protected on the outer .side 
by a small lobe of skin, the lobes of the 2nfl and 6th being smaller 
than of the 3rcl and 4tli, while the 3rd has, in addition, a larger 
internal lobe, similar to but relatively smaller than tha.t of 
Viverra sihetha. In the hind foot, the claws of the 3r(l and 4th 
digits are protected externally by small lobes. That is the con- 
dition observed in a male specimen of G. rubUjinosa (text-fig. 3, 
0, D) ; but probably the size of these lobes will be found to vary 
considerably m difl[:erent species, for in the fore foot of an example 
of G. dongolana the lobes are all sinallei’ than m that of G. rnhi- 
ymosa, the lobes on the 2nd and 5th digitvS and the internal lobe 
on the 4th being scai‘cely peTceptible. 

The feet of a specimen of G. donyolcwia, from Berbera, resemble 
those described above, except that the underside of the pollex and 
hallux IS hairy, there being no strip of naked skin joniing them 
digital pads with the corresponding lobes of the plantar pad, and 
that in the hmcl foot the lower divergent ends of the two ndge- 
like pads ai e nol. connected by means of naked strips of integu- 
ineul. with the posterun angles of the p]ruiti.ir p.ul, tlio area below 
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these ridges being continuously hairy from sule to side across the 
metatarsus 


The, Feet as a Test of Specialisation, 

In attempting to estimate by the structure of the feet the 
degree of vspeeialisation of the four genera of Viveirine Car- 
nivores, it may be aasmned that this group is a specialised 
offshoot of a group of which the Paradoxures and their allies aie 
existing representatives , and that this Paracloxurine group liad 
feet not only with the area between the plantar and digital pads 
naked, but also the ai-ea behind the plantar pad. This latter area 
extended on the hind foot up to or almost up to the heel (tarsus) 
and coveied nearly the whole width of the underside of the meta- 
tarsus. On the fore foot it included two large caipal pads, together 
approximately equalling or surpassing in size the jilantar pad. 
The inner or radial carpal pad was in contact with the well 
developed pollical lobe of the plantai pad, and the outer or 
ulnar carpal pad similarly reached the external lateral lobe of 
the plantar pad. The central space between the median jiortion 
of the plantar pad and the carpal pads was depressed and coveied 
with thinner naked skin The pollex and hallux were low down, 
only a little distance behind the second digits of the pa\\ s. and 
abutted against the pollical and hallucal lobes of the plantar pad 
respectively. 

The Viverrine genera above euunieiated show to a vaiying 
extent departuie flora the type of foot just desciibed in the 
following paiticulais. — (1) Growth of hair over the naked 
integument , (2) leduction in the size of the carpal pads and 
of the pollical and hallucal elements of the plantar pads ; 
(3) separation of the pollex and hallux and of the carpal pad 
from the plantar pad 

Those genera which exhibit these modifications in the most 
marked degree are the most specialised, and those in which they 
are least marked are the most pumitive of the gioup, so far at all 
events as the feet are concerned. 

Judged by this standard the genera may be arranged fioin 
highest to lowest in the following oidei — (1) Vnerncnla, 
(2) Viverra, (3) Civettictis, (41 Genetta Or perhaps they should 
lather be placed in pairs, the Asiatic genera Yiverricnln and 
Vive??a standing together at a considerably higliei level than 
the two African genein. Civettictis and Genetta. 

In the high position of the pollex and hallux, the feet of 
Virerricula aie the most specialised and the most feline of the 
section On the othei hand, the skin-lobes sheathing the claws 
in Viverra are also a specialised and feline featme. 

Civettictis is certainly more primitive than Vivei'ra Not only 
is the area between the plantar and digital jaads naked, but in the 
fore foot this naked aiea is extended backwards on each side to 
the carpal pad. The caipal pad also is much largei and has its 
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uhiar or inner moiety well dev’^eloped and the pollical and halhieal 
element!:, of the plantar pid form tolerably large excrebcenees . 
Finally, in the hind feet remains of the naked luetataisal aresi 
persiht as the small bilobed pad. 

Between Qimttictis and Gemtta it is not easy to make a choice 
as regards degree of specialisation of the feet The feet of Gmetia 
are thickly hairy between the plantar and digital pads, the claws 
are short, paitially retractile, and protected by small lobes of hairy 
skin, thus approaching those of Vtverra On the other hand, the 
pollical and hallucal lobes of the plantar pad are considerably 
larger than in CiveUictta, and the carpal pads are not only larger, 
especi.xlly antero-posteriorly, but aie situated nearer the plantar 
pad, both primitive features. Finally, in the hind limb the primitive 
naked area beneath the metatnisns is represented by the pair of 
median juxtaposed ridges above described. This is a much moie 
primitive condition than that seen m any of the so-called Civets, 
two of which, Vwerra and Vxmrt'imla^ have lost all trace of this 
naked metatarsal aiea, while in Cirett'ictxs h is nieiely represented 
by the small bilobed metat!u.sal pad. 

Vihissce and Rhhiaritm q/’ Viverrime. 

In the four geneia here recognised as composing this subfamily, 
the vibrissre are well developed and quite norma] for the Carni- 
vora — that IS to say, tlieie are an intenamal tuft juid two geiial 
tufts in addition to the superciliary and inystncial tufts 

The rliiuariuin sliow.s some interesting difteiences in the types 
examined. Daubenton long ago pointed out that the rhinaiiuiu 
of Yiverra zihetha diffei-h from that of OvistUctis oivetia. In the 
former (text-fig 4, 0, D) it is slightly convex antei’o-posteiiorly 
above owing to the elevation of its lateral portion, but from the 
anterior view it is hglitly bi-convex owing to a longitudimvl 
depre.ssioii along the middle line. The anteiior median sulcu.s 
dividing its narrow labial portion sciircely extends above that 
portion, being obsolete, or nearly so, on the intermuial area In 
Q. GiveUa (text-fig 4, A, B) this groove is similarly shallow or 
indistinct above, but the upper margin of the rbniarinm i.s more 
evenly convex from side to .side, ■without trace of median de- 
pression, and in profile view it is straight, the lateral portion of 
the upper surface not being elevated. In Vivex'x'xcnla the rhina- 
rium is like that of Cix'ettxctis in shape, but the infra-narial 
portion is narrower and the median sulcus extending from the 
labial portion is stronger and reaches up to the iuternarial area. 
In Genetta x'ubigixiosa (text-fig 4, E, F) the uppei surface is flat 
in profile , while from tlie anterior aspect it is also flat with 
strongly rounded angles, but not biconvex as in V. zihetha, nm 
nnifoimly convex fiom side to side as in Civettxctis cxvetta, and 

* Piovisioaallv, at nil events, I do not attach much eight to this diftcrence 
hecause, since Hodgson tiguml a small hallnciil clement in Viverra si7>efha, the 
chaiacter nmst he \aiialtle and wo do not know the extent ot the variation. 
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the anterior median sulcus is moi*e pronounced thnn in Viverncula 
and a little longer. 

Text-figure 4. 





A Anteiioi view of iluuavmm of ciceWa [The uppei 

smface is too con\e\ and too iiaiiow ] 

B Side Mew of the same. 

(.' Antenoi view of ihnmrnun of Viveira zibetha. 

D Side Mew of the same 

E Anteiioi view of rhiiiaiiuin of Genetta rubtffinosa 
F Side view’ of the same 

Note — The width of the naked aiea dividing the lip below the ihinaniiin vanes 
atcoiding to the degice of sepaiation of the two poitions of the hp 


It may be noted that in the biconvexity of its upper surface 
the ihinai'ium of V'lverm zibetha approaches that of Paradoxur'm, 
though it differs therefrom in the obsolescence of the anterior 
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inteniarial sulcius Since thib, liowevei*. iL retimed in Geneita, 
it IK impohsible to .iffiriii tlie existence of any ab.solute diftevence 
between tlie vliiiuuia of the A'neiiiiue collective!}' and of the 
P.llMdoXlU’lU£e. 


Ferfame-glands of the Viveninie. 

The Glmuls of Genetta. 

L do not find the dehciiption of the glands of Viverra (including 
Civeitictis) and Genetta, piibh.shed by Chatin (Ann Sci. Nat (5) 
XIX 1874), very intelligible. In the little summary given of 
then* distinctive featuies, howevei, he states that the glands 
of Genetta difler fiom those of Vtierra in ha\ing no special 
pouch for the storage of the secretion This is quoted in many 
text-books and is leferred to by Mivart (P. Z S. 1882, p. 156) 
as “a most inipoit.iut diflfercnce.” Mivart also gives a figure 
of the gland of a female specimen referred to G, itgrvna, but 
the accompanying lettei press does not ngiee with the figure, nor 
does it convey an accurate idea of the glands of the Genets that 
I have examined. The following account, therefore, may help to 
an understanding of this gland in the Genets and of the more 
elaborate gland found in the Oivets 

The glands consist of two elongated eminences covered with 
hair both externally and internally. When undisturbed the 
two lobes are closely apposed, their lino of contact being marked 
by a longitudinal sulcus which is Y-shaped anteriorly, that is 
to say, just behind the vulva or prepuce. In no case does the 
median sulcus extend forwards to the vulva as figured by Mivart 
for G. tigrina. 

In males of the three species examined by me, namely, G. par- 
dma, G rubiginom, and G, dongolana *, the space between the 
glandular lobes, when tliese are pulled apart, may be seen to be 
imperfectly diiided into thiee compartments — marked niMivart’s 
figure by the laterally extending grooves — one in front, one 

* Cr dongolana ii juobubly iiotlmig but a subspucius ot Gr ie)i(‘f/a7ens»fi,tlu' gland 
of uhicli was dfsenbcd bj’ Chiitu). 


Description of text-figure 5, contimied 

D Anal and glandular area of newly boiii yming of Genetla xiai dina ? , 
the labia of the gland scptuated, showing two pans of depiussion-j 
E The same of S 

F Infenoi \iew of anal and glauduhu aiea ot Genetta fehna ? 

(i The sjimc, with the labia of the glaiiduliii space sciiarated 
H Longitudinal and voitical section of the samo. 

a , anus , gl , gland , fr , piepiice , s , scrotum , vul\ a 

111 tig 0 , g, poms , 1, 2, 3, the thiee glaiidulai pouches , t , testis, o , oiiticc 
of anal gland within anus 





A Iiitoiioi Mfw ot aiiiil and glamluki aieaot Genetla panhna S 
B 'llie Mime, wUli the tliiee ghuidulai pouches paitialli distended. 
0 Longitiiduhil and \ eiticul section ot the same 
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beliintl, a,ncl one between tlie two The couipai'tmeiits are 
separated l)y two transverse ridges of iutognment, extending 
acioss the space between tbe lobes but with then suinmith below 
the level of the anterior, posterior, and lateral walla of the space. 
Into t.he bottom of each of these coinpartments the secietion of 
the glands can be scpieezed fiom a pan of lateially placed clusters 
of minute oiifices Thus there are six centres from w Inch the 
litpiid secretion exudes, three leading from the right and three 
from the left gland Longitudinal and vertiCtil section of the 
glandular area show's that the low partitions between the compait- 
ments of the glaiidulai space ai’e formed by simple uprising folds 
of the integument of its Hoor. Beneath the integument a narrow 
strip of tlie gland sti etches the whole length of the glandular 
area ; beneath and in front of the gland is the penis , behind 
it the testis, and below the testis the anal gland with its orifice 
3 list, within the anus (text-fig 5, A, B, 0) . 

This is the condition of things in the males of the thiee species 
mentioned above , and the gland of a female Genet from Nairobi, 
similar in coloui and markings to the S. African 6r. rubiginosa, 
resembled those of the males in being divided into three com- 
partments and piovided with thiee pairs of secieting areas, one 
pair for each comiiartment , and I do not doubt that the female 
Mivart identified as G. tiyriva was similarly piovided. But in 
a half-grown female of G. dongokmm the gland is of a difierent 
and simpler type The median sulcus is Y-shaped as in the 
male, but when the lobes are pulled apart, the space between 
them is seen to be undivided, with a naked floor continuous in 
front with the naked skin surrounding the vulva and limited 
posteriorly by the ])reanal area of integument, which is covered 
with short hair, f^ecretioii under pre.ssui’e can be squeezed from 
the inner face of the glandular lobes, but tbeie aie no definite 
and isolated paired secieting ceiities as in the male of this species 
and of the otheis described That the characters in wdiich the 
gland of this young female differ from those of the adult male 
are not attributable to its immaturity, is shown by tbe occurrence 
of a gland, similar to that of the adult male, m a young male 
that came at the same tune and from the same place as the 
young female, but died two months before she did. The sexual 
differenc9<? between these tw’o m tbe structure of tbe glands was 
very striking 

Again, I have drawings and notes of the gland of an adult 
female S. Afiican Feline Genet (6-' fehna) that died as long ago 
as June 1910. In all essential respects tins gland appears to 
have resembled that of the young female G. dovgolana, but the 
glandular lobes weie largei and the space between them deeper, 
especially posterioily. Tbe haii lining the inner faces of the 
lobes was stained with yellow secietion, winch could be squeezed 

* The glands aie well cle\ eloped in the newly bom young of Genets In the male 
<x pardtna the gland loscmblcs that ot the adult , in the female it is juoMded with 
two pans ot secreling pouches (text-tig. 5, 1), E) 
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from a definite area, pitted with numerous pores, upon each 
lobe (text-fig. 5, F, G, H). 

The structure of the gland in the females of U donyolana and 
G felina throws light, I think, upon a difficulty that puzzled 
Mivait, who could not reconcile his observations upon the gland 
in the female of G. tignna with those of Daubenton (Bufibn's 
Hist. Nat. IX. 1761, p. 348, pis. 36-401 on the gland of what 
appears to have been a Euiopean Genet (6' geneita). Daubenton 
figuied a simple, small glandular space lying between two lappets 
and furnished with a pair of secreting poies. Except that the 
pores were desciibed as single orifices, this gland agrees tolerably 
closely with that of G felina, desciibed above. It is not sur- 
prising that these two species, which resemble each other closely 
in many lespects, should have similar glands in the female. 
G. tigrina, on the contiaiy, belongs to a distinct gioup of the 
genus, which includes G pardiim and G rubigino&a amongst 
other species. 

So far as specific and sexual differences in the glands of Genets 
ai e concerned, my observations point to the j^ossible division of 
the genus into t\\ o categoi les, as follows — 

1. Interglandulai space tiipartite and chambered, structur- 
ally alike in the two sexes ((?. tigrina, ^yardina, 
•) nbiginosa ) ; 

2 Intergldinlular space of male as in section 1, that of 
female of a diftereiit and simpler type (G. genetia, 
donyolana, feluia) 

But until these organs have been studied in other species and 
in the males of txgnna, felina, and genetta, and the female of 
pardma, the value of this opinion consists merely in its sug- 
ge.sting a useful hue of lesearch. 


The Glands of Viverra zibetha. 

In the male of this species the gland difiers in twm or three 
points from tliat of Genetta. The glandular space between the 
lobes is not subdivided by transverse jiartitions, but is much 
wider in its deeper parts than at the orifice, the maigins of 
which oveilap the space towards the middle line. Nevertheless, 
in the specimen examined the margins or “ labia ’’ were not 
mesially in contact in the posterior half of the gland, being 
somewhat widely separated towards the scrotum and lather 
abruptly convergent towards the prepuce Fuitheimore, the 
anteiior part of the glandular space is loofed * over by the 
fusion of the integument forming the inner maigins of the labia, 
so that the two lobes cannot be divaricated throughout their 
length up to the prepuce, as in Genetta. This overlapped aiea 

* The gUiul IS hero de-.cuhe(l as seen tioin the \ential side, with the oiifice 
looking upwaidsj as when the ainnial is Iving on it-' back. 

Prog. Zool. Soc. — 1915, No. X. 
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constitutes a large storage pouch for secretion. The secretion 
appears to make its way into the depths of tlie glandular space 
through five areas on each side. The two anterioi of these lie in 
the anterior pouch and the three posterior, the last neai’est the 
scrotum being quite small, in the hinder part of the glandular 
space, which i& only overlapped lateially by the labia (text-fig. 6, 
A, B, 0). 

Other points to be noticed in this region are the following • — 
The scrotum is divided, and the broad area between its two halves 
IS naked and glandular and extends backwards from the open 
posterior mouth of the pei fume-sac nearly to the anal aiea. 
But it is separated from the anal area by an upstanding nm of 
integument, which is continued to the right and left and curves 
backwards like a collar round the anal area without, howevei', quite 
encircling it posterioily. The anus lies in the centre of the space 
thus circumscribed, and this space is naked save for the hairs that 
grpw on the integumental rim. Tims in the specimen examined 
at all events theie is a very definite glandular area, defined by 
an up.standing nm, round the anus, as in the Mungooses and, to 
a gi eater degree, in CryptoproctUu 

The figure published by Chatin (Ann Sci Nat. ( 5) xix 1874, 
pi li. fig 10) of the anal and glandular region in V. zihetha does 
not agiee wntli the desciiption just given The anus is not 
eneiieled with an integiinieutal iing, the halves of the sciotnm 
aie lu contact, and the cleft between the glandular lobes is much 
.shortei and not expanded jfosteriorlv. His figure in fact tallies 
in all essential respects with those showing the correspondiiig 
parts in C. cirntta (pi. i figs. 1, 2, 3). Beyond suggesting that 
his specimen, if coriectly named, may have been joung, I can 
think of no plausible explanation of the disciepancies. 

The Glands of Vivenicula rasse. 

In the female example of this species in the British Museum 
the two glands (text-fig. 6, D) are large and the space between 
them is undivided and is overlapped marginally, both at the aides 
and in front, to a lesser extent tlian in the ease of the male 
Tiverm zihetha deecribe<l above 

In the female, at all events, of this species, the glandular 
appaiatus cannot he said to difler from tliat of Genetta in being 
provided ivith a distinct pouch for the storage of secretion, as 
Ghatm and others follow'ing him have asserted. 

The Glands of Civettictis eivetta^ 

Chatin’s figures and description of the glands of the African 
and Indian Givets show no anatomital diffeiences between the 
two species, but sketches and notes I made in 1909 on the 
gland of a, male C. avettn demonstinte one important distinction 
(text-fig 7, A). 
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Supevficiallv the gland, scvotum, and anus are as represented 
by Chatin. The cleft between the glandular lobes is a, simple 
nndilated slit, the two halves of the serotnm are not widely 
separated, and there is no integninental collar round the naked 
anal area. When the two glandular lobes are pulled apart, there 
appears on the inner face of each a inodeiately large oval orifice 
leading into a large hair-lined sac or pouch, wdnch extends 
forwards, backwards, and upwards within the gland The secre- 
tion IS poured into this sac from its walls and makes its way into 


Text-figure 7. 



A B 


A Iiifenoi \u*\v of aiml uml gkndular areii (tf Ciueitiohii ciretta 
with the Iiiliui of the luteiglamUilar hpiux* wuleb seiniiiituil 
U The wuiu* of Civettieiia I'lveiia V I'llie iueii lound the \nl\ii lu 
jiukcd buck to the gluuil j 

a„ anus , </l , niterglainUilur space, o , oiifice of iioiuh (‘\<*ii\ntpil in glaiul of 
• jt} jinepuce, s , scrotum , i),vul\ii 

the space between the glandular lobes through the orifice. Thus 
the space between the two glands may be described as separated 
from the main, pouch of the gland on each side b}'’ a w^all per- 
forated by a large aperture. It ih this pouch, apparently, that 
Ohatin de.scribed as the “ reservoir ’’ or “ poche ” ; and he quite 
lightly insists upon the distinction between it and the inter- 
ghtndular space marked mpevBcmUy by the cleft between the 
tw'o glandular lobes. In this respect there is a marked differ- 
ence between the gland of the male CUvetiiciis deeUa and of the 
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Genets , but there is also a, marked difference between the glands 
of the former and of the male Vweri'a zlheiha. 

The gland in the female G. civetta (text-fig. 7, B) superficially 
resembles that of the male, and ■when the glandular lobes are 
pulled apart the space between them, lined with hairs and 
secretion, is seen to be in communication in fiont with a pair of 
deep pockets, separated by a vertical partition, each pocket passing 
forwards alongside the vagina and beneath the aiea of integu- 
ment that separates the vulva from the glandular cleft. Thus 
the gland of the female Givettictis dxHta is toleiably similar to 
that of the male. 


Setting aside cranial and dental features * and making use of 
some of the cliaraetei’s set foith in this pajier, the four geneia 
of Viveri'inm, in the restiicted sense in whith that term is here 
used, may be briefly contrasted as follows , — 


a. lutevglaiidular space in the males and some females di\ided into 
three compaitmentshj two tiansverse ndges ot mtegiiment, in 
other females fornnnfr.1 small, shallow ponth ; raetataisns witli 
tt long linnow' douhle pad 

a' Interglandnhn space never so divided and in the females always 
foimnig a deep, capacious pouch, metataisal pad alisentorveiy 
shoit 

i Each half of the glnid eveavated to foim a pouch coin- 
immicatnig with the inteiglnndnlai space h^ a constricted 
oiifice A small metataisal pad aho\e the plantai 
pad, carpal pad maitedh hilobetl, sole of foot in front 
.ind at the sides of plantai pad quite nated, claws longei, 
unsheathed, less letiactile 

I' Hahes of the gland not so e\ca\ated, no metataisal pad, 
caipal pad not so inaihedlj bilnbed, sole of foot paitiallj 
or wholh ham . claws slnntei, moie letiactile 
e Pollexand halliis asm ffeueffa ,md CivFf(irfii,lovi down, 
then digital pads appioMinateh on a leielwitli the 
posteio-lateial angle of the iilant.ir pad, claws of 
3rd and dtli digits of foie tool guarded hj laige skin- 
lobes f 

c'. Polle\ and linlliu higher np. .iho\e the posteio-lateral 
angle of the plantai pad , clans of .3id and Ath digits 
ot fore toot uuguaided b\ loltes ot skin 


Gvnetta 


Civetlichs 


Viverra. 


7 ''iven’icnla. 


* Since most eontempoiaiy mainraalogists will piohahli consulei cranial and 
dental chanictoi s ot inoie value in the discrimination of geneia than the exteinal 
featmcs here made use of m severing the Atiican from the Oifental Civets, I 
may point out that the lonncn may be fuithei distinguished tiom the latter by 
the pvomnionce of the tympanic bulla and of the paioccipital piocess that accom- 
panies it 'riiis difference is w ell shown in the case of V sihetha and C civetta in 
Blaimille’b Osti'ogi Mamin Atlas, rVwrm, pi vni The two molare ot the iippei 
yaw and the last niolai ot the lowei yaw .ne also niaikedh hugei in G nvetta 
than 111 Y.zihetha, and in the iiiattei of the dentition and ot the tvinpanicaiea 

V metjaspila and V tanycthinqa and Vtven'uula mahxccensis go along with 

V zibetha 

t At least 111 I'' zthefha , unknown in T' fatiyahinya and megaspila 
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EXHIBITIONS AND NOTICES. 

February 9, 1916. 

R. 11. JiuRNB, E,S(| , M A., Vice-Pi‘C‘M(lciit, 
m the OiuiU'. 

The 8Ef!iii3TAUY reed the following report on. the Additions 
m.ule to the Souiety’s Menagerie during the months of November, 
Deeoinber, siiid Jnnujiry, 1914-5 . — 

November. 

The number of registered additions to the Society’s Menageiie 
during the mouth of November was 58. Of those 42 weie 
ae([uirod liy presentation, i) were received on deposit, and 7 in 
e.xchfvnge. 

The number of dcpartuies dining the same peiiod, by death 
a.nd removals, was 177. 

Amongst the additions special attention may be directed to — 

2 JElanils {Tniu'otnujin, ort/,i'), fiom »S Aiiica, presented by 
A. 11. 'VVingllehl, FZ H., on November 18th. 

1 Iecumbbr. 

The numbor of registered additions to the Society’s Menagerie 
during the mouth of J )ecember was 52. Of these 27 wei e acquiied 
])y presentation, 18 were received on deposit, 5 in exchange, and 
4 were born in tlic Oaidens. 

The number of dcp.irtuies during the same peiiod, by death 
and lomovals, w’as 157. 

Amongst the addil-ions special attention may be directed to : — 

1 Peter’s l)waif Mongoose {ffehiyalr, nuditlaUi), from Wangi, 
Taiiahuid, E. Africa, new to the Collection, deposited on Decemlier 
ist. 

1 (loldun-earod Honoy-euter {Piilotis cltrijftoins), fiom New 
(liiinea, new to the Collection, i»reaeute<l by Alfred Ezia, F.Z S., 
on December 7th. 

2 Ked-rrovvue<l Fruit- Pigeoim [AUotr<n}as pnlchmrima), fioni 
the iS(‘ychelles, reci i\cd in exrhange on December 21st. 

January. 

The nnmher of registered additions to the Society’s Men.igerie 
during the month of January w.is JO Of tliese 22 weie acquired 
Vty presentation, 1 by purchase, 3 ivere received on deposit, 2 in 
exchange, and 2 W'ere boin in the Gaidens, 

The number of departures diuing the same period, by de.atli 
a,nd removals, wtis 1 32 

Amongst the a,dditions special attention may be dnected to — 

1 Sing-Sing Watcrlmck (Cohas (7p/hi(S(r), y , fiom Senegamhia, 
presented by A. 11. Wingfield. F.Z.S., on January 26th. 



102 Mil. E. IIBROX-ALLEN OJ? SKIAGRAPHS OF FOIUMINIFERA. 


1 Squirrel- Monkey sciarea), from Deiuerara, and 

1 Potto {Potos caiidivolvnlus), from (Jolombia, presented by 
Gordon B W. Hutton on January 27th and 31st. 

2 Senegal Genets {Genetta senegulensis), from Zaria, Nigeria, 
presented by Charles Migeod on January 19th 

1 Petei’s Spotted Pire-Pinch (Lagoaosiicta niveiguttata), from 
E Africa, new to the Collection, received in exchange on January 
11th. 


Tits Application of X rags to Microscopical research , illustrated 

hg Skiagiaghs revealing the internal stractnre of Foraniiwfera. 

Mr. E. Hbrox- Allen, F.L.S , P.Z.S , brought before the Society 
a new method of doteriniiung the internal structure of the 
Foraniiiiifera without transparent mounting or section- cutting, 
or other inteiference with the speciiueiis, by means of Skiagraplns. 
These have been made by Mr J.E Barnaid A seiies of slide.s 
was exhibited showing — (i ) The first experiment made for the 
purpose of ascertaining the structure of a Forauiinifer of a new 
type, and of extienie rarity found m the ICerimba Archipelago 
(E. Africa), (ii.) An ordinary North Sea diedging showing the 
internal structure of the Forammifera as if they had been mounted 
m balsam, (in.) ^I'hick and dense tests of Massilina secans 
(d’Orbigny) and Skiagiaphs of the same, (iv.) The still thicker 
and denser tests of Bilocnhna bulloides d’Orbigny, the Skiagraphs 
showing the arrangement of theearliei chainbeis. (v) Cormspira 
foliacea (Philippi). The dense imperforate shells, and Skiagraphs 
revealing micro- and megalo-splieiic primordial chambeis. (vi ) 
Coarse and densely agglutinate tests of the arenaceous specie.s 
Astrorhiza arenaria Norman, an<l Skiagraphs revealing the cavi- 
ties containing the protoplasm body, (vii.) Two monothalainous 
arenaceous types of similar external appearance The Skiagraphs 
reveal that one i.s Butelluia lahyrmthica Brady, and the other 
Jaculella obtasa Brady (viii ) The <lense hyaline tropical species 
Operculvna complanata Defrance, with the obscuring papillae 
constituting the var. granulosa of Leyinerie, the Skiagraphs 
1 evealing curious distortions of some of the internal septa, (ix.) 
The equally dense species Orbieulma adunca (Fichtel & Moll), the 
central chambers obscured by thick shell-growth which does not 
affect the Skiagraph, (x.) The coarse and solidly built arena- 
ceous species Cgclammina cancellata Brady, the dense cement shell 
studded with sandy particles. These disappear in the Skiagraph, 
which show’s the labyrintlnc structure and a megalospheric 
primordial chamber, (xi.) ANodosariaii, showing the method of 
growth by the addition of succe&sive chambers [From (vi.) to 
(xi.) weie shown in two states, (rt) in black on a white gi’ound 
and (6) reversed ] (xii.) The common tropical form Orbitohtes 
oornplanata Laniarok, the Hkiagiiiphs showing tho Milioline early 
chambeis. Shells of this species were also exhibited which had 
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been skia graphed to ascertain whether they were in the process 
of viviparous reproduction described by Biady *. 

The speaker’s views upon the importance and ultimate poten- 
tialities of this new method of research have been set out at 
length in the Proceedings of the Royal Microscopical Society ( J an. 
20th, 1915). At present the definition and resolution of these 
internal structures is limited by the fact that the original Skia- 
graph IS not a magnification, the magnification being produced by 
projection ; but it appears more than likely from the experiments 
of Mr. Barnai'd that a newer process of Mieroskiagraphy will, 
before long, give results which may ultimately yield information 
of the highest biological value in relation to the structure and 
functions (behaviour) of simple protoplasmic organisms. When 
this difficulty has been overcome Messrs. Heron- Allen and Barnard 
propose to continue these experiments upon Itvinff Poraminifera, 
and they see no reason why, in the near future, the nucleus should 
not be resolved, and some of its functions photographed in the 
living condition. 

TAe Stomach and Intestines of ike Open-hill. 

Dr. P. Chalmers Mitchell, F R S., P Z.S., Secretary to the 
Society, exhibited pieparations made from two examples of the 
Indiirn Open-bill {Anastomus osntans) which had recently lived 
in the Society’s Gardens, and remarked as follows — “ In dissect- 
ing these bii'ds I noticed two peculiaiities which do not appear to 
have been described before. The Open-bill is stated to live on 
shell -fish and the conformation of the bill is described as forming 
a sifting apparatus. In the stomach there is an elaborate 
arrangement which would serve as a sifting organ to prevent 
large particles from passing into the duodenum. The stomach is 
divided into a soft-walled glandular proventriculus, separated by 
a constriction from a muscular gizzard, the lining membrane of 
which consists of a hardened layer of secretion, as in most birds 
with a gizzard. This communicates by a wide aperture with an 
elongated, rather small cardiac chamber, which'^is soft-walled and 
opens into the duodenum. The wall of the gizzard is raised in a 
strong, crescentic fold which blocks the aperture into the cardiac 
chamber-, the fiee margin of the fold being frayed into flat plates 
placed like the teeth of a comb. The ridge and plates are covered 
with the hardened secretion lining the general cavity of the 
gizzard, and particles of food can reach the intestines only 
after being squeezed through these plates. The gizzard in each 
specimen was nearly full of large stones. 

The second peculiarity related to the colic caeca In Eerono 
only one of these is present, but in Storks the normal pair occurs, 
In both examples of Anastomus, which has always been regarded 
as a stork, only one of the two caeca was present, as in 
Balcemceps” 

* J E Micr. Soc 1888, pp. 693-697, pi. x 


Prog. Zool. Soo.~1915, No. XI. 


n 
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OJr bAUlilAlf OR BEARDED PABDEIDGES 


Sir Edmund G Lodbr, Bt , P.Z S., exhibited the tanned skin 
of a large Capybaiu {MtjdrochoBrus hitdrocJKxiras), which he sug- 
gested might be identical with the “ pigskm ” of commerce, and 
the skull of a Walrus {Tricheckus rosmarus) from Kamschatka, 
with record tusks. The weight of the skull and tusks was about 
40 lbs. The tusks alone weighed 21 J lbs , and measured 
.S6| inches in length, 29^ inches from outside the gum, and 
Of inches in giith. 


Mr. Guy Aylmer, E.ZS., exhibited some skins of mammals 
from Siei-ra Leone, including those of a Serval [Fehs cape7isis) 
and of a ServaJine Oat sei'valma), and stated that a native 
had brought him two kittens, almost certainly from the same 
litter, one being spotted lilce the Serval and the other obscurely 
speckled like the Servalme Oat. This he regarded as proof that 
the differences between the Servals and Servaline Oats are of no 
systematic importance. 


February 23, 1915. 

Prof. E. W. MaoBridb, D.Sc , E R S., Vice-President, 
in the Ohair 

Dr. P. Chalmers Mitchell, F.B S., E.Z.S., Secretary to the 
Society, exhibited mounted examples of three species of Cock- 
roach, Periplcmcta americcma^ P. onentalis, and Phyllod7’07ma 
gei’mamca, all of which had established themselves in different 
liouse.s in the Society’s Gardens, and stated his wish that some 
naturalist would endeavour to work out the causes of the selective 
distribution of these insects. 


Mr, E. I. PococK, E.E.S , F Z.S.. Curator of Mammals, ex- 
hibited, on behalf of Mr Edward Gerrard, the mounted head 
of a male Sitatunga Antelope (Jjtm7}ot7 agm) shot by Capt. H. D. 
Bentinck on the Bahr~el-Gha 2 :al. Instead of being dark brown, 
the colour characteristic of the males of this buck, the head was 
whitish brown, suggesting that the individual was a partial albino. 


Mr- D, SetS'Smith, F Z.S., Curator of Birds, exhibited, on 
behalf of Mr. Edward Gerrard, a pair of Daurian or Bearded 
Partridges {Perdtx dauricci), which had recently been purchased 
in the flesh at a poulterer’s shop in London. Numbers of these 
partridges arrive in London and other large European towns 
every winter in a frozen state, and are sold under the name of 
“ Russian ” or “ Manchurian Partridges.” The species inhabits 
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Central and Eastern Asia, and may readily be distinguished from 
the Common Partridge, P. perdix, by its paler colour, the 
elongated feathers on the sides of the throat, and by the black 
horseshoe patch on the breast. 


Miss Annie G. Jackson exhibited some living male specimens 
of the Indian Stiek-lnsect, Caransius -morcsus^ and remarked . — 

“ The male of this species was figured by Redtenbacher m his 
monogiaph ‘ Insektenfamilie der Phasmiden ’ without any 
comment as to its rareness or otherwise. When, however, the 
species is bred in captivity males are veiy rare, and I believe 
I am right in saying that hitherto, though many insects have been 
bred in this country, only one male has been observed. Last year 
I reared about 3000 stick-insects and among them identified seven 
males. The female stick -insect you are doubtless familiar with, 
as there are many in the insect-house here. The male diflens 
from the female in its smaller size and more slender appeaianee, 
and the antennje and legs are proportionately longer. The red 
vermilion colour present in the adult female on the inner side of 
the femur of the front legs is absent ; on the dorsal surface of the 
thorax there aie two small red maiks, while on the ventral siuface 
both meso- and metathoiax are streaked with led; in some 
females, however, the vential surface of the thorax is similarly 
marked. One of tlie males diffeied from the others in having 
one of the fiont legs with a patch of led as in the adult female, 
the other one being normal, the leg with the red p.atch is 
distinctly shorter than the other, which suggests that the insect 
at an eailier stage lost the leg and developed this one in its 
place, as it has the power of doing, but why it should have 
grown one resembling that of an adult female I am umable to 
explain ” 


March 9, 1915. 

R. H. Burne, Esq., M.A., Yice- President, 
in the Chair. 

The Secretary read the following report on the Additions made 
to the Society’s Menagerie during the month of February 1915 — 

The number of registered additions to the Society’s Menagerie 
during the month of Pebruaiy -was 62. Of these 27 -were 
acquired by presentation, 5 by purchase, 25 were received on 
deposit, 2 m exchange, and 3 were born in the Gardens. 

The number of depaitures during the same period, by dentil 
and lemovals, was 129. 

Amongst the additions special attention may he directed to — 

2 Azara’s Dogs {Gams azarica), from Santa F6, Argentina, 
presented by George O'Donnel on Febiuaiy 10th. 
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ON COLLECTIONS MADE IN IJUTOH NEW GUINEA, 


n 


1 Red Kangaroo {Macropm rufus) c? , from Australia, pre- 
sented by Oapt. F. Dent on February 26th. 


Dr. R. Broom, M.D., O.M.Z S , exhibited a skull of Chryso- 
ckloris asiatioa with four upper molars on each side. On 
November 24th, 1914, Dr. Broom exhibited a skull of Chryso- 
chlons hoUentota with only one molar on each side above. A 
few species of Glirysochlons have normally two molars, and used 
to be placed in the genus A-iMysomus. But OhrysocMoris 
‘nmnaqmnsis has one- third of the known specimens with two 
molars, one-third with three molars, and the rest with two 
molars on one side and three on the other Moat species of 
Chrysocldoris have three molars. Ttte specimen exhibite<l shows 
that even the type species is variable. 


The following reports on the collections made by the British 
Ornithologists’ Union Expedition and the 'Wollaston Expedition 
ui Dutch New Guinea were read, and Mr. W. R Ogilvie- 
Grant gave a short account of the expeditions and the results 
obtained : — 

Ooleoptera. By G. J Arrow, G. A. K. Marshall, F.Z 8., 
and 0. J. Gahan. 

Diptera. By F. W. Edwards, B.A., F.E.S., and E. E. 
Austen, F.Z.S. 

Odonata. By Herbert Campion. 

Yermes. By Dr. L. Oognetti db Martiis. 

These reports will be published in the ‘ Transactions.’ 


NOTICE. 

In my “ Description of a new Lizard from the Canary Isl.'inds ” 
(P. Z. S 1914, p. 681) unfortunately a slight error occurred in the 
dimensions given of the head of Lac&rta caesaris ; — 

Instead of “Width of head ^ of the length “ it should be “ Width 
of head I of the length,^’ 

(Signed) Pn. Lehrs. 

Maicli 5th, 1916. 
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PAPERS.' 

13. On the Organ o£ Jacobson and its Relations in the 
“ Insectivora.” — Part I. Tupaia and Gymmira. By 
R . Broom, D Sc., M.D., O.M.Z.S. 

[Beceived March d, 1915: Bead April 13, 1913.] 

(Plates 1. & II.*) 

Indsz. 

Stbpctcee' Page 

Tapaia : Organ of Jacobson 153 

Gtfmmaa, „ » . 160 

In 1897, in “ A Contribution to the Comparative Anatomy o£ 
the Mammalian Organ of Jacobson,” published in the Trans. Roy. 
Soc Eclin., I called attention to the very great value of a study 
of the morphology of the cartilages connected with Jacobson's 
org,-!!! as a guide to the affinities of abei*rant mammals. Changes 
m habit bring about most marked alterations in teeth, bones, and 
many viscera, but the delicate little cartilages in the nose are so 
little affected that we find almost exactly the same type of 
structure in forms so dissimilar as the sheep, cat, hedgehog, 
bat;, and lemur. And as the arrangement is an extremely com- 
plicated one, we seem justified in concluding that the similarity 
indicates affinity and common origin of those types rather than 
independent developments of this remarkable structuie. 

So far as at present known theie are only two mam types of 
the organ of Jacobson and its relations found m mammals (1) the 
primitive or Marsupial type, which is a simplification of the type 
found in the Monotremes, and which is retained with .slight 
modifications in such forms as Dasypus, Orycteropus, and the 
Rodents ; and (2) the higher Eutherian type found in Ungu- 
lates, Carnivores, Erinaceus, the bat Mimopterxis^ Lemur, and 
Procai la 

In 1902 I examined the organ in Macroscelides, hoping, in view 
of Parker’s discovery of marsupial characters in the skulks of the 
allied Peiroch'omus and Bhynchocyon, that I might find some type 
intermediate between that of the Marsupial and that of Ei'inaceus. 
To my great surprise I found that in its relations the oigau in 
Maci'oscelides has no resemblance whatever to that of the typical 
luisectivore, but agrees in practically every detail with the type 
seen in the marsupial Perwmdes. 

In my paper “ On the Organ of Jacobson in the Elephant 
Shrew (Macroscelides prohoscideus) " which appeared in the Proc 
Zool. Soe 1902, vol i. p. 224, 1 came to the conclusion that, 
“ from the fact that Man oscelides agrees with the Marsupials in 
every detail of the anatomy of this region, we are forced to 
the conclusion that it is a very near relative of the Marsujiials, 

* Foi e\pl.mation of the Plates see p 1C2 

Proc Zool Soc. — 1915, Ko. Xll. 
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and has probably very little affinity with the more typical In- 
sectivores ” 

"When my paper was written I was in the Karroo, far from any 
libraries, and I was not aware that in 1864 Peters had divided 
the Insectivoia into two groups • (A) those with an inte.-stine 
with a large ciecum, including “ Galeopitheci,” “ Tupayie,’’ and 
“ Macroscelides ” ; and (B) those with intestine simple, without 
cseciim, including “ Centetmae,” “ Erinacei,” “ Talpina,” and 
“ Sorices ” 

Haeckel in 1866 definitely divided the Insectivora into two 
suborders (1) Menotyphla, including the families 01adobatid<i, 
with Cladobates and Tupcya, and Macroscehdia, with Macroscelides 
and Rhynchocijoib', and (2) lapotyphla, including the families 
Soricida, Talpida, Evinaceidea, and Centetida. 

Though most later workers have regarded the Insectivoia as 
a single natural group, Leche (1884) has suggested separating the 
Menotyphla as a distinct order, and Gregory, in his recently 
published work on ‘The Orders of Mammals’ (1910), places the 
typical Insectivora in the Superorder Therictoidea, and the 
Menotyphla as an order of the Superorder Archonta, togethei 
with Dermoptera, Ohiropteia, and Primates. 

Foi some time I have been most anxious to examine the organ 
in Tv-pa/ia to see how far it agreed with Maa'oscelides^ and 
fortunately I was able to obtain from the American Museum a 
very good specimen, preserved in formalin, of a young Tupata, and 
for comparison a young specimen of Gymnura Both specimens 
had been obtained m Borneo by Mr. 0. W. Beebe. Prof J P. 
Hill’s laboratoiy assistant, Mr. F. Pittock, has kindly sectioned for 
me by microtome the Gyimmra .snout, but owing to the extreme 
hardening of the Tupaia .specimen the snout had to be cut by 
hand. Both specimens show all the dasired characteis satis- 
factorily. 

The Onjcm of Jacobson in Tupaia. 

(Plate I.) 

The nose in Tupaia, unlike that of Maci'oscelides, does not 
extend very much in front of the piemaxillary bone, and the 
nostiilb are iieaily terminal, hut look moie outwards than 
forwards. 

A section passing through the nostiil shows the nasal cartilages 
forming a median septum with a well-developed alinasal cartilage 
above and a small cartilaginous extension foiming the nasal fioor. 
A few sections further back, the anterior part of the infeiior 
tuibinal IS seen in section, attached to the upper part of the nasal 
wall, and showing the opening of the naso-laeiimal duct on its 
side. Immediately behind the nostril the infeiior tuibmai is 
seen rising vertically from the nasal floor The nasal -flooi 
cartilage is still attached to the base of the septum but is small, 
and there is no cartilage in the external wall of the nasal 
pas.sage. 
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PI. I. fig. 1 siiows a transverse section passing through the 
front of the premaxillaiy bone. Here the nasal-floor cartilage is 
seen detached from the septum, and foims not only the floor but 
the support for the inferior turbinal. Tlie anteiior part of the 
outer caitilaginous wall is also seen cut across 

Fig. 2 cuts through the firet incisor and the anterior part of 
the papilla of the palate The nasal-floor cartilage is seen con- 
nected with the cartilage of the lateral wall and forming the 
cartilaginous support of the inferior turbinal. The great size of 
the papilla is well seen. The appearance of the stmctures in 
this section resembles considerably a similar section through the 
snout of Didelphys, and also somewhat a similar section through 
the snout of JJasyjms. 

Fig. 3 represents a section nearly 1 mm. behind that repre- 
sented in fig. 2. The papilla is seen occupied by a large papdlaiy 
cartilage. The recurrent nassd-floor cartilage has the inner 
poition enlarged where it is about to become Jacobson’s cartilage. 
The infeuor turbinal is fuither up on the lateral nasal w.ill. 
This section resembles a corresponding section through the snouts 
of any of the Polypi otorlont maisupials. In the stiucture of the 
nasal cartilages the resemblance is rather with Dasytmis and 
Didelphys \ in the gieat development of the papilla and its 
cartilage the resemblance is more with Perameles. 

Figs 4-6 represent three sections close to each other, and only 
ashoit distance behuid that shown in fig 3. They illustrate the 
lelations of the naso-palatine canal, and the opening of theoig.in 
of Jacobson into the n.isal cavity. The peculiar structme whitdi 
I have elsewheie called the outer bar of Jacobson’s caitilnge is 
well seen. In fig 4 it is attached to the upper pait of Jacobson’s 
cartilage In fig. 5 it is free, and in fig. 6 attached to the lower 
portion of Jacobson’s cartilage. The .structuies in those sections 
aie typically Polyprotodont mnnsupial and resemble those of 
Perameles as much as those of Perameles do those of Dasyurus or 
Didelphys, and consi<lerably more than do those of any luiown 
Diprotodont marsupial. 

The outer bar of Jacobson's cartilage is believed to repiesent 
the remains of the turbinal of Jacobson’s oigiui in the Monn- 
tremata It is present in all marsupials, in Dasypns, (h ycternpiis, 
2/acroscelules, and some Rodents, but is unknown in any of the 
higher mammals 

Fig 7 represents a section considerably further back than that 
shown in fig 6 Here Jacobson’s organ is seen well de\ eloped, 
with a single blood-vessel on its outer side and anothei on its 
inner, exactly as in Pe7'a))ieles and Didelphys, Jacobson’s caitilage 
has the usual shape, and is supported mteinally and below by tlie 
palatine process of the premaxillary. Along the floor of the 
nasal cavity is a distinct posterior nasal-floor cartilage This is 
the only stiucture in the snout that is not typically Poly- 
protodont mai'supial. As the structme is well developed in 
Echidna, it is manifest that in this respect I'upaia, which letains 
■ 12 '' 
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it, is more primitive than the Polyprotoclont marsupials which 
have lost it. It is very well developed in the Boclent, Lepus. 
In llaai'oscelides it is only slightly developed in the young 
specimens which I examined, but may be better developed, iii 
the adult. 

Fig. 8 shows a section near the posterior end of the organ. 
The organ is still seen to be of large size, lying in the U-shaped 
caHilage which it nearly fills. Jacobson’s cai‘tilage rests on the 
palatine plate of the maxillary, and is supported internally and 
supei zorly by the vomer. 

If the figures here given of sections of the snout of Tnpaia he 
compared with those I have given of sections of Ilacroscehdes, 
it will be seen that the two are formed on exactly the same t} pe, 
and that the differences are not greater than are seen in the 
difierent families of the Diprotodout marsupials or of the Artio- 
daetyles Both genera agree closely with the Polyprotodont 
inaisupials, and, as will be seen from the study of the snout of 
Gymnura, clifier m almost every feature from that typical 
Insectivore. 

Orqmi of Jacohso^i vn Gymnura. 

(Plate II ) 

The specimen which I have examined is a very young animal, 
probably recently horn and about one fourth adult size. Fi om the 
snout to the base of the tail measures 90 mm. Except for a few 
small vibrissas on the snout it is entirely hairless. 

The nostrils are nearly terminal, but open latei-ally, and are 
completely protected in front by the front of the nasal cartilage. 

A section tluough the middle of the nostiil shows a imi row 
septum, with above a well-developed alina.sal and below a large 
anterior nnsal-floor cartilage. The anterior end of the inferior 
turbinal is cut across supported by a cartilage which is connected 
with the outer edge of the alinasal. 

A section through the posterior border of the nostril shows 
the anterior nasal -floor cartilage as an outer part forming the 
floor of the iio.stii] and an inner nan ow piece attached to the base 
of the septum. The tuibmal is laige and has a large caitilage 
attached to the alinasal. The lacrimal duct is seen opening on 
the inner side of the tin biual. 

A section a short distance behind the nostril is remarkable 
for the rather abrupt thickening of the nasal septum and the 
great reduction of the infeiior turbinal. The anterior nasal- 
floor cartilage is still attached to the base of the septum. The 
alinasal cartilage does not pass down on the outer wall of the 
nasal passage, and the cartilage, which in more anterior sections 
protected this wall, is reduced to a small trough of cartilage along 
the furrow between the small turbinal and the other nasal wall. 

A few sections further back a most remarkable condition 
presents itself, as is shown in PI, II fig. 9 The broad nasal 
septum splits up into a median part and two lateral splints. 
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These lateral recurrent cartilages are structurally continuous 
w ith the base of the nasal septum and with the anterior nasal- 
floor cartilages. The other parts of the section are as in that 
pieviously described, except that the alinasal is curving down to 
foim the outer nasal wall. 

On passing backwards the nasal septum is found to become 
completely detached from the antetior nasal-floor caitilages and 
from the lecurrent flaps which lemain united to form a paii of 
large recurrent cartilages. This condition is seen in flg. 10. The 
ahna&al curves round to form a complete outer nasal wall. 

Fig 11, though representing a section only a very short 
distance behind that of fig. 10, shoivs the pair of large recurrent 
cartilages reduced to two pairs of very small structuies. As will 
be seen in the later sections, the upper cartilage is continued 
backwards to foiun the upper patt of Jacobson’s cartilage. The 
lower cartilage, which lies in the nasal floor, ends abruptly. The 
section passes through the anterior part of the premaxillaiy. 

Fig. 12, a short distance behind the section represented in 
fig. 11, show's a section through the anterior part of the papilla 
The upper part of the section is fairly similar to that of the 
previous section figured, hut below the piemaxillary is seen the 
mode of opening of the naso-palatme ducts by the sides of the 
small papilla. Each duct is supported by a scroll of caitilage 
completely round it except at the opening, and a few sections 
fiuther forward show that the cartilage also piotects the duct in 
front. 

On passing backwards the cartilaginous scroll becomes divided 
into an upper and inner, and a lower and outer part. The 
foimer becomes the lower part of Jacobson’s cartilage, the 
latter the po.sterior nasal-floor cartilage. In the section repre- 
sented by fig 13 the anterior end of Jacobson’s organ is seen 
opening into the naso-palatine duct. 

Fig 14 represents a section a short distance further back. The 
palatine process of the premaxilla is seen detached. Above it lies 
the upper pai't of Jacobson’s cartilage The lower part of 
Jacobson’s caitilage has the typical U-shaped appearance on 
section. Theie is still seen a small poster lor nasal-floor cartilage. 

Fig 15 represents a section behind the anterior palatine 
foramen. The palatine processes of the premaxillie give support 
to the cartilages of Jacobson. The organ is here well developed, 
and the cartilage has the form seen in most higher mammals. 
The nasal-floor cartilage is no longer present, the floor being 
supported by the secondary palatal plates of the maxillaiy 

Fig 16 represents a section far behind that represented by 
figure 15 and near the posterior end of the organ. The organ 
IS still fairly large and the cartilage still of the typical shajpe. 
The palatine piocesses do not extend so far back, and the car- 
tilages are now in part supported by the vomer and in part by 
the maxillaries. 

If the sections of the snout in Gymmrci be compared with 
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those in Tvpma, it will be seen that the two difier so greatly in 
type that it is a little difficult to liomologi&e some of the 
structures While Tupaia agi’ees closely with the Marsupial 
type, Gymmira agrees equally well with the type found in most 
Eutherians, In niy paper of 1897 I suggested the division of 
theEutheiians into t^vo snpei orders — the Ctenorhinata to include 
those orders ivith the higher type of nose stinctuie, and the 
Aiclneorhinata for those with the pninitive type. 

In the Ocenoihinata I placed the Carnivora. Insectivora, 
Aitiodiictyla, Penssodactyla, Ohiioptera, Primates, ivitli probably 
the Sirenia’ and Cetacea- We now know that the Hyi*.acoidea 
also belong to this superoi’der. In the Archajorhinata were 
jilaced the Edentata and Hodentia 

Gymiiura has the structures connected with Jacobson’s organ 
almost exactly a.s in Erinacens, as yve should have exjjected, and 
very similar to those in Felis 

Tiqicaa and Macroscelides have the nasal structures formed, as 
in the Polyprotodont mai-supials, on an entirely dilfeient type, 
and there can be no doubt whatever that they have no near 
relations with such tjqies as Ennaeevs and Gymnura and must he 
removed from them and placed lu a distinct oidei, Menotyphla. 

In Part II., which will deal with the structures in Centetes, 
Chrysfichloris, and Talpa, will be discussed at greatei length the 
relationships of the cliffeient groups. 


EXPLANATION OP THE PLATES 

Letter iiiff 

fti’c, anterior lecurieiit caitilape, Jf, iiiienoi tnilminl, Jc, .Taeobson’s 
raitil-ige, Jo Jnroli'-oii’s oifiiin, 7 <1 , Liciviii.il iliitt ! Mv , irinNilli, AVr , ii.n<-a] , 
11 1 / li , iias.il-srlaiul duct, w ju c , iin^'O-paLitine c.iiial , wv, ii.i'.al '•eiitnin, oh Jo, 
oiitei bur ot .LitoliMinV ortraii , j)c, papillaiv cintibn;e , -Pm i , premaNilbi , puf c,, 
posteiioi ua&.il tiooi c.utiLige, pPmi, palutiiio jiioccss ot pieiuaxill.iij , Vo,, 

\01UC1 

PtiTB T 

P'g 1 Section tlnongb snort of Titpata sp across aiiteiioi p-ait of i>icnia\illa 
Pigs 2-0 Sections .iciosh the snout ot Tujtata ep, thiougli dilieient legions ot tlio 

p.lbltlllC J).l]llll.l 

Pig 7 Seitioii till (High the oig.m ot Jacobson in Tiipaia sp asboit distance belund 
the p.ipill.i 

Fig 8. Section tliiougb the oigan of Jacobson iii Tttpaiu sp towauls the po&teiior 
part ot tlie oigan. 


PllXE II 

Pigs 9 & 10 .Sections) .aciO'ss tlic nose ot Gymmua a slioit distance m fiont of tlie 
pieni.i\ilbi 

Pig 11 Section ucioss the snout oi Gpnnuva in tbe legion ot the antenoi part of 
the pipnia\illa 

Figs 12 & 13 Sections acioss the suont of Gpnmtira in the icgion of the palatine 
]iapil1a 

Pig 14 Section acioss the snout of Gi/munra immediately behind the papilla 

Pig 15 Section .nriejs the oigan ot Jacobson in Gpuimna behind the auteiior 
palatine foiameii 

Pig 16. Section ucioss the posterioi pait of the oigan of .Jacobson m Gymmu a. 

All hguios aie 12 times enLuged. 
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14.. On some new Carnivorous Therapsids in the Collection 
of the British Museum. By B. Broom, D.So., M.D., 
C.M.Z.S. 

[Received Januaiy 21', 1915 Read Apnl 13, 1915 J 
(Text-figures 1-8 ) 
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At the suggestion of Di'. 'C W. Andrews I recently examined 
all the specimens of carnivorous Theiapsid reptiles in the British 
Museum, and was fortunate in finding a considerable number of 
new t) pes sufiiciently well preserved to be worthy of description. 

SiMORHiNELLA BAiNi, geii. et Sp. 11 . (Text-fig. 1 .) 

This new genus and species is founded on a small specimen 
obtained hy Mr T Bam in the Gouph, S Africa, and piocuied 
by the British Museum in 1878 From the nature of the 
matrix I think it probable that it is from the Fareimtmrus zone, 
but it may possibly be from the EiuLothiodon zone. 


Text-figure 1. 



A B 

Simoi Innella hamt. 


A Upper view of snout, iiat sue B Side view of snout, uat sue 
B M. 49422. 

The specimen consists of the anterior half of the skull of a 
small carnivoious Therapsid, much weathered, and with the hones 
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crackled after the manner of a septarian nodule. It is piacti- 
cally impossible to make out the limits of the vaiious ci’anial 
elements, but the geneia.1 structure can readily be seen. 

The type is specially remarkable for the shoitness and breadth 
of the snout and for the small size of the teeth 

The length from the front of the orbit to the premaxilla as 
preserved is 21 mm., and though the internasal process is lost, 
when allowance is made for the crushing, the oiigmal length was 
probably not more than 22 mm- The width of the snout at the 
plane of the front of the orbit is 28 mm. 

The premaxillaries are small, and each has four small rounded 
incisors 

The septomaxillary is of the typical Tlierocephalian and Gor- 
gonopsian type, a rounded foramen being found between it and 
the maxilla. 

The nasals are large and fairly broad 

The frontals are moderately large, the interorbital measure- 
ment being 14 5 mm. as preserved. Originally the measurement 
uas piobably a little less. 

The maxilla is well developed and largely overlaps the pie- 
maxilla in front. It carries tu o canines and probably thi ee molai s. 

The mandible is not well preserved. The symphysis is broad 
and probably deep. There are apparently three incisors, one 
canine, and three molars. 

The four upper incisors measure about 8 mm The diastema 
between and c' is 3 mm. The two canines measure 3*5 mm , 
the laiger o® being only 1'8 mm. 

The lower incisors measure about 8 mm. The canine has a 
diameter of about T6 mm., and the three lower molars measure 
4 5 min. From to the back of is 9 mm. 

If the above determinations are correct the dental fomiula 

4 2 3 

would be 4 c m 

The nearest affinities of SimorMndla are probably with IcU- 
dognathiis and iSccdoposaurus, and with the next described foim 
Icticephalus. 

The type is a yoimg animal in which there is clear evidence of 
dental succession. 

The specimen is registered Ho. 49422. 

Icticephalus polycynodon, gen. et sp n. (Text-fig 2.) 

This new genus and species is repi esented by one specimen in 
the Biitish Museum, and one in the South African Museum, 
Capetown. The British Museum specimen is a fairly complete 
but very badly weathered skull , the Capetown specimen is the 
front half of the skull, also much weathered, but showing most 
of the maxillaiy teeth in fairly good condition. While I do not 
consider that there is the least doubt but that the two specimens 
belong to the same species, as the Capetown specimen has the 
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teeth so much better pieserveJ it will be better to regard it as 
the holotype, and the Biitish Museum specimen as a paratype. 

The Biitish Museum specimen shows the skull to be at least 
68 mm in length. When complete it probably measured 75 mm. 
The greatest breadth was probably about 40 mm. The orbit 
looks upwards and outwards, and measures about 18 mm. in 
diameter. From the front of the orbit to the front of the snout 
is about 33 mm. The interorbital measurement is 18 mm., and 
the intertemporal about 8 mm. There is no pineal foramen. 
The postoibital arch is delicate but complete, 

Text-figuie 2. 




Icticejphahis polycjjmdon. 

A Sale view of tjpe in S Afr. Mns Coll B ITppei -view of slfull in 
B M Coll which foiiQS a paiatype. B M B 4096, Both n.it i^ize. 

The upper incisors are lost from the Capetown specimen, but 
remains of most are seen in the British Museum specimen. 
There are apparently six, and together they measure 8 mm. 
Behind there is a diastema of 1 5 mm. There aie three small 
canines. The first is less than 1 mm. in diagneter, the other two 
have each an anteio-posterior length of about 2 mm., and the 
thud, nearly peifect on the left side, has a height of about 
7 mm. The three canines together measure 6 mm. The first 
mol.ir IS less than 1 mm. behind the last canine There aie 
altogether eleven small, pointed, lounded, and unserrated molars, 
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of which the Sth, 6th, and 7th are larger than the others. The 
whole senes measures 16 mm. 

The nearest ally of this type is Scaloposaurus. From tins 
genus it differs in having 1 1 molars instead, of 9, and in having 
the postorbital arches completely fonned. 

The British Museum specimen is registered R. 4096. 

Cbrdodon tenuidens, gen. et sp n. (Text-fig. 3.) 

This new genus and .species is founded on a specimen collected 
by Mr. T. Bain in the Gouph, S. Africa, in 1878 It consists of 
the greater part of the somewhat crushed and impel feet skull 
ot a small Therocephtilian The specimen is in a hard nodule, 
and only the left side has been displayed. The fiont of the snout 
is for the most part weathered away, and the supra- and post- 
orbital portions of the skull are either hidden in the nodule or 
possibly missing. Still, the whole of the left maxilla and most 
of tlie left ]ugal are fairly well preserved, and most of the lett 
dentary and a considerable part of the left angular. 

Fiom the front of the orbit to the front of the maxilla is 
39 mm., and the measuiement to the front of the snout was 
piobably about 47 mm. 


Text-figime 3. 



Cerdodon temndens 

Side view of skull as pi eseived Nat si/c BM 49420 
Ju Jugal, L Laciyinal, Jfa, Manila 

The front of the snout is too imperfect to show the number of 
incisoi s. There probably were five. Those remaining are slender, 
pointed teeth. The canine is relatively small, measuring 4*5 min. 
in length and about 12 mm. m height. The molars are not well 
preserved, but they are evidently numeious— possibly seven or 
eight Two of these in the upper jaw are each over 2 mm. in 
diameter , but what are probably the posterior three in the lower 
jaw aie small, and together occupy a space of only 4 5 mm. 
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The lower jaw is slender, with a low symphysis. There appear 
to be three incisors occupying a space of 6*5 mm. In the speci- 
men it looks as if there weie four incisors, but the front one is 
probabl}' the first incisor of the light ]aw. The canine is 
unusually small. The total length from the first incisor to the 
last molar is 30 mm. 

The nearest ally to Gerdodon tenwidevs is Ictidosuchus primcevus, 
desciibed by me fourteen yeais ago. I think there is little doubt 
but that the two belong to the same family of Therocephalians — 
the Icti(losiicIiidff>. 

The Biitish Museum Register number of the specimen is 

49420. 

OvNISCODON LYDEKKBRl, geii. et sp. n. (Text-fig. 4.) 

This new genus and species is founded on an imperfect right 
dental y disco veied by Mr. T. Bam at “ Palmietfouteiii, Cape 
Colony ’’ There are maiij’’ Palmietfonteins in the Karioo, but it 
is probable that the specimen is fiom the Palmietfontem in the 
Beaufoit West district, and in the Pareiasawi us zone. 

Associated with the jaw is much of the skeleton of a small 
Dicjjnodon. There is a huge part of the skull, including most of 
the occiput, much of the left squamosal and most of the left 
oibital region, <tnd much of one mandible Theie are a series of 
veitelnw, tlie light scapula, parts of the sacrum, and much of the 
light side of the pelvis. 


Text-figure 4. 



A. Side view of light deiitiuy 13. Upper new ot light deutary. Both uat. size 

13 M 19109 


The specimens were examined by Lydekker and described 
by him lu the Biitish Museum Catalogue of Fossil Reptiles, 
vol IV. p. 72, all the specimens being supposed to belong to one 
individual. The dentary with teeth is m the same matrix, and 
was piohably picked tip near the small Dicynodon skeleton, such 
an association of bones being by no means uncommon in the 
Kail 00 

The dentary was thought by Lydekker to belong possibly to 
Ctjnosiichus siqjjiosUis Owen, to which it unquestionably has much 
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superficial resemblance. As, however, ifc has a clifierent dental 
formula and must be placed in a distinct genus, I have much 
pleasure in proposing for it the name Gymscodon lydehkeri. 

Cynosuehtts suppostus, with which this new form has been 
confused, is known only by the imperfect type skull It is a 
most remaikable form, having cusped molars and a secondary 
palate like the typical Oynodonts, but in other respects difiering 
from all known Oynodonts and resembling more the Gorgono- 

4 17 

psians. The dental formula is probably t g, c j-, m y, and to 
whatever suborder a more complete skull may show it to belong, 
it must be placed in a distinct family — the Cynosuchidie. 

In OynisGodon lydekheri the dentaiy is considerably smaller 
than m Cynosuchus suppostus. It has the deep symphysis 
characteristic of the Gorgoiiopsians. In the specimen as pre- 
served are the roots of three incisors which are probably t**, 
and Together they measm’e 5 mm. The whole four probably 
measured 7 mm. The canine measures at its base 6 mm x 
3'2 mm. Behind the canine is a diastema of 7 mm , followed by 
four molars which together measure 9 mm. They are small and 
rounded, and about equal in size. 

Gymscodon in the general structure of the jaw resembles most 
the small Gorgonopsians such as JElurosaurns^ but difleis fiom 
them in having a loose symphysis, and in being smaller than any 
of the known Goi’gonopsians. 

The specimens described by Lydekker have the Register 
number 49404, but as this is now seen to include two different 
animals the number 49404 will be retained for the type of 
Gymscodon lydeJcherX) and the small Dicynodon skeleton will be 
numbeied 49404 a. 

C'EnnoGNATHus GREYi, geii. et sp. n. (Text-fig. 5.) 

The type of this new genus and .species is an imperfect lower 
jaw obtained by Su G. Grey at Khppoort, in the Cradock district. 
The left dentary is nearly complete, and there is a fiagmeut 
of the surangular and of the angular. The front portion of the 
dentary is represented only by an imperfect impiession. 

The contour of the jaw is unlike that of any previously 
desciibed form. There weie probably four incisors, of which 
there are preserved only the obscure impressions of two There is 
a single moderately large canine and five molars. The molars 
are small and uncusped. The whole dentary is unusually stiaight, 
there being no gieat deepening of the symphysis, and the 
coronoid piocess does not use greatly from the line of the 
horizontal ramus. From the symphysis to the point where the 
dentary meets the upper bolder of the surangular, the measure- 
ment is probably about 105 mm., and the depth at the last molar 
about 15 mm. From the upper side of the siuangular to the 
notch in front of the descending wing of the angular the 
measiu'ement is 23 mm. 
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The length of the canine is probably about 7 5 mm , and the 
height 13 mm. There is only a veiy shoi’t diastema of 1 mm. 
between c and The five molars measm’e 14 mm. 


Text-figure 5. 



IiniPi \ie\v of kft mandible as pre-ienod. Slight!}' reduced 
B M R 2892. 

The specimen is probably a Gorgonopsian, but diffeis from all 
known forms in having the first molai close to the c<inine and in 
the relatively shallow symphy.sis. 

The .specimen is registeieJ I^o. R. 2892. 

ScVMNOSAURUS WATSONI, sp. n. (Tevt-fig. 6 ) 

This new species is founded on a laige skull discovered by 
Mr. T Bain on the farm Uitkyk, in the Gouph. 

Mr D. IVt S. Watson has lecently published a restoration 
the palate (P Z S 1914, p. 1035), and has doubtfully lefeired 
the specimen to Lycosuchus vanderneti. The skull has been 
consideiably further developed by the British Museum pieparator 
Mr. Hall, and it becomes quite manifest that it cannot belong to 
the genus Lycosuchus Unfortunately the fiont pai’t of the 
snout is missing, so that nothing is known of the incisors, but a 
large pait of each canine is preserved and sufiicient of the molars 
to indicate their number. Except for the missing premaxillary 
region, the skull shows all the main point.s of structuie. 

The principal characteristics of the .skull are the gi eat size of 
the tempoial fossie, the nai rowness of the snout, and the piesence 
of a naiiow high paiietal ciest. 

The following are the chief measurements — 

Greatest length of the skull ... . (probably) 290 mm. 

Gieatest width . 208 

Fiont of tempoial fossa to back of squamo.sal . 128 
Interoibital width ..... 50 

Buck of canine to back of ni® . (probably) 32 

Length occupied by the thiee molars . 22 

There aie till ee small molars which have their ciowns much 
flattened, and are probably serx-ated both in front and behind — 
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cei'tainlj' in front. The palate, as shown hy Watson, is of the 
Therocephalian type seen in Scylacosaimis, there being a pan of 
prevomers and large suborbital vacmties 


Text-figme 6. 



A 



A Uppei viett'- of skull B Side view of skull \ nat si/c 
BM II 4100. 

It is difficult to make out the sutures in the preorbital region. 
In front of the orbit there is a marked depression. The post- 
oibital bone forms a distinct crest along pint of the anterior 
temporal border, but only passes a very shoit distance back on 
the parietal crest. 

The parietal forms a deep and high narrow crest which extends 
back a considerable distance behiiicl the pineal foiainen, and then 
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divides into a pair of crests wliich curve round behind the large 
temporal fossae to meet the squamo&als. 

The squamosal is a large bone which forms much of the 
posterioi surface of the skull. It passes well downwaids, and 
covers most of the relatively small quadrate Internally it meets 
the parietal above, and is closely articulated to the tabulare. 

The tabulare is a moderate-sized element, but its lower and 
outer portions are not preserved. It articulates with the parietal 
above and the mtei parietal internally, and overlaps the squamosal 
externally. 

The interparietal is a small median element. 

As Watson has already described the palate, it will be un- 
necessary to say an 3 rthing further about it. 

The genus Scymnosaurus was founded on a large snout in the 
South African Museum which was made the type of S. ferox. 
Some years later, a much smaller snout from Natal was named 
S. toariem. In both these species the dental formula is c\ «?■*. 
In the new species the formula is and though in the 

absence of the snout of S. loatsofW, and knowing little except the 
snouts of the otheis, there is doubt about all belonging to the 
same genus, it seems safest at present to refer the new species to 
Scymnoscmrus, to which in anv case it is certainly closely allied. 

The type is numbered R. 4100 in the British IMuseum Register 

SCYMNOGNATHUS PARVUS, sp. n. (Text-fig. 7.) 

The type of this new species is a specimen found by Mr. D. M. 
S Watson at Kuilspoort, Beaufort West district, and probably 
from the uppei part of the Sndothiodon zone. 

Text-figure 7. 



Sci/niiwffttathns parvus 

Side view of snout 1 nat bize B M, 11. 1139. 


The specimen consists of the nearly complete skull of a small 
(jlorgouopsiau and a few associated fiagiuents. The skull is 
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much crushed obliquely and the occiput is further crushed 
forwards, so that though the ]a\\s with most of the teeth are in 
fairly good condition, little of the structure of the upper part of 
the skull can be satisfactorily made out. 

As the teeth agree in number and structure with those of 
Saymnognathus lokait&i and other known species, and so far as 
can be seen the skull of this new form does not differ gieatly, 
I refer the new species to this genus and call it S. parvus 

The total length of the lower 3 aw is about 170 mni., and the 
skull probably measured 190 mm. 

The five incisois measuie 25 mm. Betw^een and the canine 
is a diastema of 12 mm , and the canine measiues 10 mm , 
followed by a diastema of 10 mm. The four molars measuie 
19 mm. In S. minor, the nearest allied species, the five incisors 
measure 33 mm., and the four molars 21 mm 

The specimen is numbered B. 4139 m the British Museum 
Register. 

Triraohodon browni, sp n (Text-fig 8 ) 

This now species is founded on the anteiior two-thiids of a 
small skull discovered by Mr. Alfred Brown at Aliwal Noith 
The skull is well preserved, but owing to the lowei jaws being 
closely fixed to the uppei, the ciowus of all the molars aie hidden. 


Text-figuie 8. 



B. 

Trtracliodon hrotcm 


A Side view of snout. R. Uppci mow of snout Nat size. 

B M II 3307 

It is not improbable that wdien .a .specimen is discovered ■which 
show's the crowms of the molars, this species may have to be placed 
in a new' genus, but as it is certainly a iieai ally of Ti irachoclon, 
and possibly belongs to tins genus, I have provisionally placed it so. 
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It certainly is a new species, and I have much pleasure in naming 
it after my old friend, Mr. Brown. 

Only a very few of the sutures can be clearly made out, but so 
far as can be seen the structure of the skull is very similar to 
that of Triroichodon kannemeyen Seeley. 

The following are the principal measurements of the skull : — 


Snout to front of orbit 

27 mm. 

Antero-posterior diameter of orbit 

18 

Interorbital measuiement .. 

16 

Length of canine . 

4 

Height of canine 

10 

Molar series (probably) 

18 


In Trirachodon kanmmeyeri Seeley, the seven largest molars 
measure 21-22 mm. ; in T. miiwr Broom, they measure 18 5 mm. 
in T. hromii they measure 14 mm. 

The type skull is numbered R. 3307 in the B.M. Register. 


Proc. Zool. Soc — 1915, No. XIII. 
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15. Contributions to the Anatomy and Systematic Arrange- 
ment of the Cestoidea. By Fkank E. Beddakd, MA., 
D.Sc., E.R-S., F.Z.S., Prosector to the Society. 

[Received February 9, 1916 • Bead Maicli 23, 1915.] 
(Text-figures 1-8.) 

XVI. On Certain Points in the Anatomy of the Genus 
Amabilia and op DaSYUROTjENIA. 
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Although several observers, especially Cohn and Diamare 
(whose memoirs will be i-eferred to later), have collected a large 
number of facts relating to the structure of the genus Amahtlia, 
there still remain a few points upon which these authorities 
have not definitely pronounced, or concerning which their 
opinions differ. It is with these that I deal in the present com- 
munication to the Society. My notes are based upon numerous 
sections taken through difterent regions of the body of one 
example of the species (the only species) Amabilia lamelUgera, 
which I was able to preserve in a satisfactory condition for 
microscopic purposes 


§ Scolex, 

Concerning the scolex of Amabilia lamelUgera some differences 
of opinion have been expressed in published accounts. These have 
been dealt with by Dr. Ludwig Cohn up to the period at which 
his own memoir on the species appeared *. The original describer 
of the species, Sm R. Owen, defined it t {inter aha) as “ capite sub- 
globoso, rostello cylindrico obtuso,” as duly quoted by Cohn. 
Owen’s paper, howevei, contains no further description of the 
scolex; nor is it lepresented in his figures of the wormj The 
figure, however, illustrating the worm represents it as tapering 
gradually at the head end ; the scolex therefore was doubtless 
quite visible — ^which was not the case with the specimen studied 
by myself until it was examined by sections. 

von Linstow’s § dascription of the worm is, according to Cohn, 
not of Amabilia at all, but of Hymenolepis megalorchis, known to 
be a parasite of the Flamingo. The first part of this statement 
seems to be undoubtedly correct ; the lest is certainly probable. 

* Zeitscbr f. wiss Zool kvh. 1900, pp 266, 266. 
t Tians Zool. Soo vol i. p 386. 

^ Plate xli. figs. 21 & 22 
^ Wurt naturwiss. Jabib. x\xv 1879 


13 * 
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More recently* * * § v. Linstow has described under the name of 
Aphanobothrium catenata, a worm which is really Amah ilia lamelli- 
gera, as Fuhrmann was able to state f from an examination of the 
original material. It is clear from the figures and description 
given by v. Linstow, that thescolex of the individual represented 
by him was in the same retracted condition that it presented in 
my example. It is stated by this authoi that the “ scolex [is] 
not visible externally,” and that there are four suckers and a 
median fifth sucker which “ opens outwards through a dorso- 
ventral slit.” Hooks are stated to be absent. In spite of the 
correct description of four suckers and a median sucker (which is 
of course the retracted rostellum), this author states that the 
worm is “ destitute of scolex”! 

Diamare, the founder of the genus, in a communication $ dealing 
with Amabilia, published subsequently to Cohn’s memoir, gave 
no further information about the scolex ; in the earlier descrip- 
tion § his examples had been stated to lack a scolex. There is thus 
no information |j about the scolex of Amabiha other than that 
contained in the memoirs of Cohn and v. Linstow. I find myself 
to be not absolutely in accord with either of those zoologists in 
every detail. 

In my specimen the head (text-fig. 1) was so completely retracted 
as to have no external sign of its existence save a sht-like gap 
anteiiorly. It was not until the head end of the Cestode had 
been investigated by horizontal sections that the scolex could be 
studied. The first remarkable fact about it is its very small size. 
It is hardly more than an eighth of a millimetre in breadth and 
is, as Owen said, of a subglobular shape. In view of the fact 
that the diameter of the widest segments is 8 or 9 millimetres, 
the minute size of the head is noteworthy. It can hardly form 
an eflfective anchor for the unwieldy body ; and the condition of 
the rostellar armature, to which I shall refer immediately, bears 
out the same idea. While v. linstow denies the existence of 
hooks, Cohn describes — not hooks it is true, but “ Hakentaschen,” 
It IS on this authority, I imagine, that the genus Amabilia is 
■defined by both Kansoni and Fuhrmann as possessing an armed 
rostellum. 

In my quite complete series of sections through the scolex, 
which was tully retracted, the outer 8hea.th of the rostellum was 
composed of muscular fibres running in a direction transverse to 
the longitudinal axis of the rostellum. Between individual fibres 
were here and there spaces which seem to be the “ Hakentaschen ” 
of Cohn. Like Cohn, I could discover no evidence of hooks 
within these spaces, which certainly, as he says, must, if present, be 

* Spoliia Zeylauica, in. 1906, p. 186, 

t Zool. Jahrb. Suppl,-Bd. x 1908, p 88. 

t CB. Bttkt. u. Faras. xxvi. p, 760 

§ Ihid. XXI. p. 862, 

II Assumuig of course that Ttmia maerorhyncha of Budolphi (see Wedl, SB. 
Akad. Wien, xviii 1866, p. 18) is not an Amabiha but, as generally hdd, a 
Sehtstotcenia, 
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very small. I do not believe, however, that these spaces actually 
ever held hooks ; their irregularity of form and size is against 
such a supposition. Nor is there so regular a ring oi row of 
them as would suggest the implantation of hooks. Finally I have 
ascertained the presence of a chitinous structure which appears to 
me to represent the otherwise missing hooks, which, at any rate, 
is difficult to understand on an}' other hypothesis. This is shown 
in the accompanying figure (text-fig. 2). It will there be seen 

Text- figure 1. 



Hoiizontal section tlirougli anterioi end of J.mahiha lamelhgeta, to illustrate 
\ery small scoleT. which is retracted 

so. Scolex showing rostellnm and tw'o suckers 

that the interior part of the rostellum is occupied by a thick ring 
of apparently chitinous consistency. It is this pait which would 
be external when the rostellum is fully protruded ; and a circular 
ring suggests in this case a ring of hooks fused together. The 
armed suckers of the Davaineids present somewhat an approxi- 
mation to this state of affairs. The minute hooks are so 
close that they give the collective appearance of a continuous 
chitinous ring , and it has, I believe, been described as such. 
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In the rostellum of Amahilia, however, there is no trace of any 
separate booklets; the material of which the cup-like ring is 
formed is continuous throughout I am inclined to believe that 
the .shape of the entire ring is represented in the figure referred 
to. Por it has the appearance of an unfractured body and there 
are no further traces in adjacent sections. It has, I think, been 
uncut by the razor and slightly displaced. 

Text-figure 2. 



More highly magnified view of hoiuontal section of Amalxlta. 

h, Chitinoua iing, possibly representing a fused low or rows of hooks, lying 
within lostelluin (r). «. Sucker. 

§ Muscular Layers of Body, 

The longitudinal layers of' the musculature are depicted by 
Cohn * as arranged in two series of bundles of fibres disposed with 
fair regularity, and as continuous right round the body. Here 
and there the row of longitudinal muscles consists of but a single 


* JLoc cit, Taf. XIV fig 1 
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bunflle; in otlier places one might reckon three in a dorso- 
ventral row. So far as the more anterior proglottids are con- 
cerned, I agree on the whole with Cohn’s representation of the 
facts. He is, I think, also coM'ect in representing a rather 
thin cortical layer, which is exceeded in diameter by the 


Text-figure 3. 



Pait of a tiimsveise section through an anterior proglottid of Amabilia. 
l.m Longitudinal inuscle-buudles not foimiug everywhere a continuous layer, im. 
Transverse muscles of dorsal and ventral sides of proglottid, v Vagina. 
v t Near to dorsal opening of vertical tube of water-vascular system , the 
tube IS shown and the superficial depression which beais the actual pore. 

medullary portion. I find, however, that the regularity of the 
muscle-band is not absolute. In many sections (text-fig. 3) there 
are gaps or intervals where the mitscle-bundles are absent ; these 
are never large and, as a rule, the longitudinal muscular layer is 
continuous. 
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In the posterior and riper proglottids the muscular lawyers of 
the body differ from the same layers in the more anterior pro- 
glottids ; and what is highly interesting to observe is the fact 
that the alterations in structure do not appear to be due to mere 
turgescence caused by the accumulation of ova in the uterus, but 
are a distinct modification associated with a ripe proglottid. 
The state of affairs in these pioglottids is indeed comparable 
with the modification of generative segments in certain Annelids. 
One may frequently observe a degeneration of the muscular layers 
in ripe proglottids of tapeworms which seems to be a matter 
of pressure ; but the anatomical features met with in Amahiha 
seem to me to belong to a different categoiy. In transverse 
sections through such proglottids, it is to be noted that, though 
the uterus is well developed, it is not so huge as to occupy more 
space than is available m immature proglottids fuiiher forwaids in 
the body. The network of tubes which constitute this organ are, 
in all the proglottids that I have studied, of quite small calibre, 
and though in places full of ova, are not over full, and indeed 
here and there empty ; moreovei , the eggs ai e not fully developed : 
the shell has not yet been foiined. Theie is thus no tension 
at all, and no mechanical explanation to he advanced. 

Moi cover, the relative thickness of the medullary and cortical 
layers is not altered, as it would have to be under such circum- 
stances Instead of the cortical layer being thinned by expansive 
pressure fiom the medullary layer within, it is in places actually 
thicker in proportion, as may be seen by a comparison of text- 
figs. 3 & 4. It has in fact undergone an alteration which is quite 
the reverse of degeneration, though accompanied here and there 
by a disappearance of the bundles of longitudinal fibres, which 
may of course, in a sense, be termed degeneration. , In addition 
to tracts fiom w'hich the longitudinal muscle-bundles have dis- 
appeared, but — be it observed — without any thinning of the 
cortical laj’er as a whole, there are tracts where the cortical layer 
has undergone a remarkable reduction, and this reduction occurs 
rather suddenly as is shoi\n in the accomiianying figure (text- 
fig. 4). 

Kear the letter “ Z” in the figure the cortical layer is quite 
normal; the subcuticular layer, the bundles of longitudinal 
muscles, and the transverse muscular layer are all obvious and 
duly lettered in the figure. At a certain point there is a moi’e 
or less sudden alteration in the cortical layer. The dorsoventi’al 
(liametei is reduced to not more than one-quarter of its original 
diameter. The longitudinal muscles disappear a little before 
the cortical layer is more abruptly reduced, and at or about 
the same place the transverse muscular layer becomes slightly 
expanded and vanishes. The cortical layer is thus I'educed to the 
subcuticular layer only. Later on, this layei itself apparently 
vanishes and the medullary layer appears to form the exteiior 
of the body. I find, however, that the cortical layer is i-eally 
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continued on, at any rate for some way, as a fine nucleated lamella. 
Possibly this always covers the apparently naked medullary layer. 


Text-figure 4. 



Pait of tians\ciso section thiougli a nmtuie segment of Amaltha, to show 
changes in structure of cortex m these prog]ottids 

I Longitudinal jnnscles suddeiilj- ending ii\ Transvei'se muscles also suddenly 
disappearing befoie the point x, where coxtex itself piaetically xaixishes. 
It. Uterus. 

On a hasty examination of such sections as are represented in 
text-fig. 4, it might be held perhaps that the absence of an 
obvious cortical la3'er was simplj^ due to impel feet handling of 
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the sections and tearing away of an outer layer. This, however, 
cannot be the case — for the reason that every section thi'ough one 
of these patches showed the same state of afiairs, and for the 
additional reason that the giadual tapering away of the cortical 
layer is plain when followed by the microscope. It is not, 
however, easy to recognise eveiywhere in these bare patches the 
remnants of the coitical layer; this certainly may be a matter 
of inferior fixing of the material. 

It is to be noted that in the npe proglottids, where this re- 
markable condition of the cortical layer is effected, the patches 
may be both dorsal and ventml or dorsal or ventml , that is to 
say, both surfaces of the proglottid may be aftected in the same 
region or only one The space taken up by such a patch is very 
consxdeiable. occupying the greater part of the segment in some 
cases. It accounts largely for the lack of intersegmental furiows 
remarked upon in this 8pecie.s by previous observers. The dis- , 
position of the cortical layei in the riper proglottids of AmahiLia 
IS very remarkable, and is not quite paralleled in any Cestode 
known to me 

In these mature proglottids the longitudinal layer, where fully 
developed, consists — as anteriorly — of two principal rows of 
bundles That neai est to the transverse muscular layer is the 
largest, i. e., each bundle is composed of a much larger number 
of fibres than the peripheral layer. There is, however, no great 
regularity in the ariangenient of the bundles in two rows, nor in 
the form or size of the individual bundles. The ti*ansverse mus- 
cular layer is made up of about a dozen fibres in section, and is 
thus about as wide as a medium-sized bundle of the longitudinal 
layer. The two muscle-layei’s together are of about the same 
diameter as the cortical layer outside of the muscles 

Tlie longitudinal musculai layer is continued into the lateral 
outgrowths of the proglottids. Tliese appendages, so character- 
istic of the family Amabihidce, show in transverse section strands 
of muscle passing from aide to side, which must permit of a con- 
siderable movement of the appendages. It may be that by these 
means the worm is permitted to fix itself to the wall of the 
intestine more securely, as well as to move from place to place ; 
and their existence, as functional pampodia, may supplement the 
feeble scolex to which attention has been drawn. 

§ The Water-vascular System. 

Diamare, in his account of this genus, figures*'^ the vertical 
canal with the internal water-vascular vessels opening into it, 
and rightly represents the place of opening as being near to the 
dorsal surface of the worm. He figures each of these as a single 
tube and describes them in the legend of the cut as “ Can. 
deferens,” and they are described in the text of the paper as the 
two vasa deferentia, and are represented in another figure t as 

* CentralLl f Bakt. vi Paias wi p 869, fig. 8 

t Hid, p 864, figs. 3, 4 
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communicating on each side with the cirrus-sac. This erroneous 
statement, however (made upon the examination of poor material), 
IS corrected in accordance with the criticism of Cohn in a later 
note *. 

A more correct account of the water-vascular system of 
Amabilia is given by Cohn in his memoir. This is also illus- 
trated by three figures In many respects I find myself in 
agreement with Cohn ; but differ in some important respects. 
As he has stated, the dorsal vessel is of much less calibre than 
the ventral, a usual occurrence among the Cestodes ; and be- 
tween the two the cirrus-sac makes its way to the exterior. 
Thus the dorsal and ventral vessels are at opposite sides of the 
proglottid and are, in fact, respectively dorsal and vential in 
position, as is also frequently, but by no means always, the case. 
The transverse vessel that is figured by Cohn is alleged by him 
to be a single vessel which on each side enters the vertical trunk 
(described originally, and correctly, by Diamare) near to the 
dorsal external pore of the latter. It bends upwards to reach 
this point on either side not far fiom its opening into the vertical 
tube. During the rest of the pioglottid the tiansverse vessel is 
fairly median in position ; it lies also near to the posterior 
boundary of the segment Theie is not the least tiace in Cohn’s 
figure t of a double transverse vessel ; nor does he desciibe such 
But this tube is most obviously double. 

Colm has described in the posterior region of each proglottid 
a union between the doiml and ventral vessels , this “ verbnid- 
ende Kanal” is, he says, continued into the transverse vessel 
which ultimately opens into the vertical canal. My own pre- 
parations do not confirm this statement. There is certainly a 
communication between the dorsal and ventral lateral vessels 
where it is desciibed by Cohn as occurring; but the larger ventral 
and the very much smaller dorsal vessels are in each case near the 
point of communication between them, continuous with a dorsal ly 
placed and narrower and a ventrally placed and wider transvei se 
vessel. These lie (text-fig. 5) very close together and retain the 
same mutual position until they open into the vertical vessel. 
They do not, however, as would be inferred from Cohn’s drawings, 
enter this tube laterally, but on the posterior surface, as is 
indeed shown by Diamare. though, as I have already pointed 
out, he mistook at fiist the nature of the tubes in question. 
I should add that the dorsal and ventral separate moieties of the 
transverse vessel unite just before their opening into the vertical 
tube. 

In their comprehensive works upon the genera of TseniadsB, 
both Ehhrmann and Ransom accept with a query the statements 
of Cohn concerning the vertical tube. This doubt is, as I think, 
caused by the fact that Cohn in figuring that tube only indicates 

* Centrabl f Bait u Paras. \xv p 857 
. + Zeitschr f. wiss Zool Bd Ixvii Taf. siv. fig 6. 

j Jjoc cit Taf xi\. fig 6 
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one orifice to the exterior, the dorsal. His statements in the 
text as to the double opening seem plain enough. I confirm 
these statements as to the presence of both a dorsal and ventral 
orifice of the vertical tube. Moreover, I may point out that 
there is no histological difference between the two. In both 
cases the actual orifice is small and guarded by an involution of 
the outer cellular layer of the body ; it is obviously formed in 
fact by an involution from the exterior The identity of struc- 
ture shown by the two openings is a further proof of the truth of 

Text-figure 5. 



o, 

Pait of a lioriiiontal section tlirougli a pioglottiil of Amdbilta 


a. Dorso-vential tube of water-vaficulnr system, d So). Dorsal and ventral trans- 
verse vessels, o Ovary, f Testes (foiiuiiig in this particular pioglottid a 
continuous band unbroken in the middle line). 


the view that this tube is a part of the water-vascular system, 
and that its connection with the generative system is entirely 
secondary. It has, in fact, nothing to do with either a uterus 
or a vagina. Cohn has directed attention to the probability that 
this point of view is also supported by the fact that the vertical 
tube IS fully developed in anterior segments where the generative 
system is either invisible, or if visible to be seen only in its 
earliest rudiments, as well as by the general structure of the walls 



ANATOMY OF CESTODES. 


185 


of the tube, which is like that of the water-vascular vessels. I 
may add to these argmueuts the additional one that even in 
fully mature proglottids — proglottids at any rate in which the 
uterus IS fully developed though not yet distended with ova — this 
vertical tube is of the same dimensions as in earlier segments. 
If a part of the generative system, some change would have been 
expected in this tube associated with the general maturity of the 
proglottid. 

Text-figui*e 6. 



Diagrammatic reprasentation of water-vascular system of Amahiha, for 
purposes of comparisou with a Ctenophore. 

c. Cirrus-sacs (possibly comparable to tentacles of a Ctenophore) 1. Lateral vessels. 
f. Transverse vessels, p. One of two pores of dorso-ventral tube. 

I may finally point out in reference to the water-vascular 
system of Amahilia, but without going into further detail, the 


186 


UR. F. B. BEDDABD ON THE 


likeness shown by the vertical, radiating and lateral tubes to 
the canal-system of a Otenophore, while recalling the views of 
Lang, Willey, and others as to the Otenophoran affinities of the 
Platyhelminths, I illustrate this by the accompanying text-figure 
(text-fig. 6). 

I have verified other facts in the anatomy of this genus which 
have been dealt with by Diamare and Oohn, but have not found 
it necessary to tieat of them at length. Inasmuch as both 
Fuhrmann* * * § and Ransom f query certain characters in their 
definitions of the genus Aniahtliti, I have thought it worth 
while to append a fuller definition, derived from my own first- 
hand knowledge of the Cestode, which is of course confiimatory 
in great pait of Diamare and Oohn, but which contains some 
fre.sh characters described in the present paper. I do not dis- 
tinguish between family and generic chamcters as I do not think 
that the systematic position of Tatrxa is yet fully settled. I am 
unable, of course, to difierentiate between generic and specific 
definitions since but one species is known. 


Genus Amabilia Diamare. 

Scolex very small; rostelhim armed with a cMtinom ring; 
suckers four, unarmed. ProgloUids with a lateral ndge on each 
side, not of great length, continuous dor sally and ventrally. 
Longitudinal muscle-layers disposed in two and occasionally 
three rows of bundle , modified in their arrangement in fully 
mature proglotiids. Water-vascular system consists of a median 
stem opening by a pore both dorsally and ventrally, of two transverse 
vessels on each side connecting this with two lateral longitudinal 
vessels, one lying above the other; these communwate at the orifice 
of the transverse vessels, there is no network of small tubes. 
Testes one or two hori'sontal rows, four to six deep, disposed in two 
groups separated by ovary, rarely forming a continuous row. 
Cirrus-sac large and muscular, two in each proglottid, opening on 
each side of body between lateral water-vessels and dorsal to net re- 
cord ; cirrus armed with numerous spinules J . Vas deferens short, 
without coil, opening into an oval vesicula seminalis connected by a 
short duct with cinus-sac. Ovary single, consisting of fme fila- 
mentous threads radiating out from base where oviduct arises. 
Vagina opens into an anteriorly placed diverticulum of vertical 
water-vascular tube. Uterus consists of a dorsal and a ventral 
network connected by vertical tubes. Ripe eggs long and spindle- 
shaped §, 

* Zool. Jahrb. Suppl.-Bd x 1908, p 88. 

t Bull. U S. Nat. Mus No 69, 1909, p 103. 

j When the cinus-aac is protiuded in npe segments it is accompanied hy the 
lutei veiling coitical layer which forms a sheath. 

§ Fide Liihe I have not been able to observe npe eggs. 
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§ On th& TJterm and Uterine Pore of Ddsyux’otsenia, 

Three years ago I described to the Society the general anatomy 
of a new genus and species of Oestode from the Tasmanian Devil 
( Dasyurus ursmus), which I named Dasyurotmaa rdbusta Since 
that date I have examined the intestines of several examples of 
the same Maraupial without finding any more examples of that 
worm until December of last year, when a specimen was found to 
contain a number of fragments of a worm which I believe to be 
of the same species. They were associated with a few examples 
of Anoplofcenia dasyuri, which latter was also described by myself 
as a new genus and species in the year 1911 f. Since that date 
I have found Anoplotcenia dasyuri to be a not uncommon parasite 
of the Dasyure, and to be present in the majoiity of the examples 
examined for parasites. But the two genera have only occurred 
together in the one specimen of the Dasyure referied to abo\e 
It may be useful to state certain particulars of the Dasyures 
examined with a view to gathering such facts as they reveal with 
regard to infection by these worms Out of nine examples of the 
Dasyure, only two were without the tapeworm. One of these had 
been four yeai*s and four months in the Gardens and might have 
got nd of them ; the other had lived less than three weeks, and 
thus might not have contracted the helminthiasis. But the fact 
that the infected Dasyures died after being in the Gaidens for 
only 9 days, 7 mouths, or 14 months, etc., seems to argue that 
the parasites are Australian. 

I cannot be positive as to the identity of the woims to be 
described here with JDasyurotcmia robusfa. But I feel confident 
that they are of the same species, by reason of the general 
correspondence of internal structure of the two series of worms 
The second lot of worms, howevei, had among them no scohees, 
and the scolex of Pasyurotcmia is, as I have duly pointed out in 
my memoir, a highly chaiacteristie featui'e of the genus and one 
indeed which quite prevents its confusion with any other genus 
hitherto described. But even without this important means of 
identification there are some other features which, collectively at 
any rate, leave no doubt upon my mind that the specimens 
which I found more recently are the same species as that which 
I formerly described. I rely more particularly upon the following 
facts of structure, which I take this opportunity of confirming as 
they are of importance* — The unilateml genital pores; the very 
laige water- vascular vessel on either side with septa running 
across : the absence (or, if present, minute size) of the usually 
present smaller dorsal vessel. The total absence of the trans- 
verse vessel in each segment. The existence of at any rate four 
rows of longitudmal muscular bundles, all separated from each 
other by transverse strands of muscle. These facts are as it 


* P.Z.S 1912, p 677 


t P. Z. S. 1911, p. 1003. 
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appears to me of sufficient weight to imply generic, if not specific 
identity. 

I have now to direct attention to a few additional facts in the 
anatomy of this species. With reference to the water- vascular 
system, I confirm my former statements as to the numerous 
folds which project now from this side and now from the other 
into the lumen of the large ventral tube. It is to be noted, 
however, that when the segments are more stretched— as they 
are in individuals which 1 have just fiiiislied examining— the 
depth of these folds is diminished. Nevertheless, they are still 
present, and I have never seen the tube to he bounded for any 
considerable length by straight pamllel lines such as are usually 
seen in most Oestode woiins. I have omitted to mention in my 
earlier paper, that at the boundaiy line of each proglottid the 
tube IS much dilated , it is just at this point that the transverse 
tube might be expected to arise, were it present, at any rate 
judging from the conditions figured by Braun (after Zschokke in 
Bronn’s “ Thierreichs ” ♦), where the dilatation appears to that 
author to be the physiological equivalent of a valve. I have 
ascertained that there is also a valve present in this situation in 
Dasyurotc&nia rohmta. I have mentioned in the paper referred 
to that a closed septum occludes the lumen at these points. 
This statement is paji-tly true, for such a septum can readily be 
seen. But when followed out through its whole superficies the 
diaphragm is seen to he free in the middle region, and thus to 
form a flapping valve winch arises from the internal side of the 
tube (as usual but not universal), and to rest against the opposite 
aide in such a fjishion that it entirely occlude.s the lumen of the 
water-vascular tube in this area. In parts it is, ns already said, 
a veritable fixed diaphragm. In view of the existence of the 
swelling upon the course of the ventral water-vascular tube 
and the presence of n valve, I looked very carefully to ascertain 
whether a transverse vessel might not be found ; but I have quite 
failed to make out such a tube, although there is in the proper 
position a slight process of the tube directed inwards. 

In connection with the above remai’ks upon the water-vascular 
system of this Oestode, it should be mentioned that the recent 
specimens examined by myself show that the ripe proglottids are 
longer relatively to their breadth than I originally described. 
They attain to a length rather greater than their breadth. 

The uterus in themoie fully ripe proglottids has not the simple 
form which I found and described in the first specimens of this 
worm which I investigated and reported upon. As the pi-oglottids 
grow in length the uterus grows into outgrowths and completely 
but irregularly fills the available room in the proglottid. It does 
not appear to form a network, but merely an irregularly shaped 
sac. The generic definition of DaBywroiomia must therefore be 
slightly amended. The mature uterus contained mature ova, 


* 13d. TV Abtli. I.B, taf. li. fig. 6, 
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with embryo'!, and fully fonned egg-shell. These ripe eggs are 
spherical, and the contained embryo hes in the centi’e at some 
distance from the shell which is modeiutely thick. A fine layer 
may surround the embryo, constituting a second inner shell ; but 
I can find no evidence of a third shell lying between this and the 

Text-figure 7. 




Coinpai'tmeuta of ovary of Dasynrotmnia, 
e. Eipe eggs, o, Immatuie o\a. 


obvious outer shell. To make one among many possible com- 
pansons, the eggs of the present genus resemble those of Oochor- 
istica viarmosce and differ so far fiom those of Lmstoioia ameirce *. 
And finally, they are m no way remarkable for a woim which 


* See Beddard, P Z S 1914, p 268, fig 3; p. 278, fig.8 
Prog. Zool. Soc. — 1915, No. XIY. 14 
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is undoiibteilly very abnormal as a Cyelophylhdean Cestode in 
tlio form of its scolex. 

It IS a circumstaiice to be noted, that in this tapeworm (see text- 
fig. 7) the appaieutly fully mature uterus contauung abundant 
fully mature ova i& nevertheless not entirely filled by these ova. 
In fact, among the ripe ova are many cells which are, as I believe, 
irumatui'e ova. Inasmuch as there is not to be obseived a senes 
connecting the two extremes, it would appear that the immature 
ova do not become mature, but perhaps serve as nutiiment for a 


Text-figme 8. 



Utoiiue poro {utp ) of Dasyuratania 
lit Uteiws. w.o. Lateial watpi-iasciilai’ tube 


few cells destined to ripen fully. One does not see in this tape- 
worm what is so usual, namely the uterus filled simply by a 
densely packed mass of fully matui’e ova ready to be shed. The 
ripe eggs are scattered, now frequently, now more sparsely, 
among a mass of small cells. This ciicumstance may be 
connected with the method of evacuating the ripe eggs. It is a 
commonplace of knowledge, that among the Cyclophyllidea the 
uterus does not communicate with the exterior through a 
“ preformed ” orifice, but that the eggs are finally liberated by 
the decay of the ripe and detached proglottids, or aie never 
liberated at all, but swallowed while yet within the proglottid by 
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the intermediate host. There is no known exception to this, 
if we exclude the Ichthyoteeniids from the Cyclophyllidea 

I direct attention to the annexed text-figure (text-fig. 8), 
which represents a portion of a horizontal section thiough a 
ripe proglottid of Dasyurotcenm robusta. It will there be seen 
that a very definite orifice on to the exterior runs from the uterus 
and also from the adjacent ventral water- vascular tube. Theie 
is here no question whatever of a rupture due to pressure and 
the consequent formation of a lateral orifice. The inflection of 
the layers of the body, and the mode of communication with both 
the water-vascular tube and the uterus, seem to me to be decisive 
upon the matter. It is possible that the numerous obstructions 
upon the course of the water-vascular vessels which I have 
referred to above, permits of an opening of this kind without 
undue pouring out of the fluid contained in those vessels , besides, 
any opening of the uterus on to the exteiior in this region would 
seem necessarily to involve the vascular tubes. As to the 
uterine opening, we note that it is lateral instead of doisal or 
ventral as is the case in those Cestodes where a separate uterine 
orifice occurs. In view of the remarkable characters of the seolex 
of Dasyuioicenia which render its inclusion in any of tlie 
recognised groups of the Cestodes difficult (as I have already 
pointed out in my oiiginal paper upon the genus), it is interesting 
to observe this difieience. 

The uterine oiifice lies on the side remote from that which 
bears the genital oiifice ; these latter oiifices are unilateial 
While there can be, as I think, no doubt that the uteiine poie is 
a preformed orifice, and not an accidental tear such as occurs, 
but on the ventral surface, in various tapewoims belonging to 
the Tetraphyllidea, I have not by any means been able to prove 
its universal occuiTence in mature proglottids. Indeed I have 
only twice found these lateral orifices. In thiee other pieces 
of the same tapeworm (whether of difteient or the same 
individual I have no means of knowing) I have seen no such 
openings, at most a process of the lateral water- vascular vessel 
deflected towards the peripheiy. But, on the other baud, I have 
observed them in one segment m two other pieces of woini. 
This, however, is not neces‘'ari]y an aigiiment against the 
normality of the occuiience, though it does not fully prove that 
the formation of these poies is noimal. It is at least clear that 
they may be formed. 

* See Befldard, P Z S li)13, p. 256 et seq 


14 * 
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IB. A List of the Snakes of the Belgian and Portuguese 
Oongo, Northern Rhodesia, and Angola. By Gr. A. 
Boulenger, F.R.S., F.Z.S.* 

[Received Jdarcli 3, 1916 Read Apiil 13, 1915 ] 

(Text-figures 1 and 2.) 


Index. 

Sj stematic — Pago 

Opltulia. List of the genera and species kiionii fioin the 
Belgian and Portuguese Congo, N Rhodesia, and Angola, 
with keys to then idciitidcaiion 193 

Froaymna angolama, sp. n. Angola . 2U8 

Calamela^s mellandt, sp n Lake Bangwelu . 214 


Some yeais ago I drew up a list of the Reptiles of Afiica 
south of Angola and the Zambesi t, accompanied by keys to the 
identification of the genera and species. These keys have proved 
very useful, and I have been urged to prepare .similai means of 
easy identification for the Reptiles, especially the Snakes, of 
other parts of Afiica. Having recently had to name lai’ge series 
of Reptiles fiom the Belgian Congo, in which work I have been 
helped by my excellent attendant Mr. F Kingsbury, it lias 
occuired to me to use the occasion for making a complete list 
of the Snakes hitheito recoidecl fioin that laige Colony and, 
in order to connect this list with the one alluded to above, to 
include also Angola, the Portuguese Congo, and Northern 
Rhodesia On other occasions I hope to compile similar lists of 
the Snakes of Madagascar, of East Afiica noi-th of the Zambesi, 
of West Africa north of the Congo, and of Noith Africa, so as to 
euibi’ace the whole Snake- fauna of this pai-t of the world. 

In the preparation of the pr&sent list I have been assisted not 
only by Mi . Kingsbury, but also by my young friend M Gaston 
de Witte, both of whom have made many suggestions for the 
improvement of the keys and who have been of great service to 
me 111 testing them on unnamed mateiial 

The name of each species is accompanied by a reference to the 
original desciiption, to the Catalogue of Snakes in the Biitish 
Museum (1893-1896), and to Barboza du Bocage’s ‘ Herpetologie 
d’ Angola et du Congo’ (1895) Only such sj'nonyms aie added 
as have not been already mentioned in the Catalogue, to which 
the student is refeiTed for the confirmation of the determination 
reached by means of the keys to the genera and species. 

These keysaie of the most artificial kind, and apply only to the 
Snakes known to inhabit the legion embraced in this list. The 
most tiivial characters are often selected, in order to ensure 
the identification of the genus and .species with the least possible 
recouise to an examination of the dentition, which presents 

* Published bv perinibsinn of the Tiiatues of the Biitisb Museum, 
t Aim. S Ati.Mub ^ 1910, p. 466. 
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such difficulties to the uninitiated in herpetology For in.stance, 
a beginner may be in doubt whether the snake before him is an 
Aglyphous, an Opisthoglj’^phous or a Proteroglyphous. Colubrid, 
oi even a Yiperid. In that case, confining his attention to the 
external characters, he may have to work through the four keys 
to the genera of the above-named groups ; but these keys have 
been so constructed that he cannot alight on any name but the 
one he is seeking. To give an example, supposing he has befoxe 
him a Causiis rhombeatus, and, not having looked at the teeth, 
has no idea to what group it belongs. He will first tiy Colubiid® 
aglyphfe. His specimen will fall under division I. A of the key, 
but will be excluded from any further definition Passing on to 
the Golubridai opisthoglyphas he will reach division II. B, and no 
fuidiher. The presence of a loreal shield in the snake befoie 
him will rule it out of the Golubridae proterogl\ plue Then tiying 
the last key, Viperidie, he will at once alight on Causiis, and 
further on on Caimis rhombeatus. 

Ho further glossary is needed than the outline figures here ap- 
pended to this list. I will only add that m giving the nnmbei of 
subeaudal shields, if in pairs, each pair is reckoned as one, and 
the conical or spine-hke shield which caps the end of the tail is 
not included. 

Text-figure 2. 



A. Gastropyxis smaragdma, with keeled scales and bicaiinate vential shields. 
B DtpsadomorpJms hlandmgit, vnth oblique scales and enlarged vertebrals 


Spiopsis of the Families. 

I Woim-hke, with small inferior mouth, ejes hidden or visible undei theheiid- 
slnelds, and body cQ\cied with unitoim unbiicatc stales above and beneath 
Ocular shield not boideung the mouth, tail not oi but little 
lunger than broad Ttphlopidjb 

Ocular shield boideung the moutli; tail at least tbiee tunes as 
long as bioad Glavcomid.i: 

II. Mouth large, eyes distinct, body with enlaiged shields beneath. 

Veil toll shields much nauow’ei than the body, snpiaoculai, if 
distinct, biokeii up into two oi moie shields Boid^. 

Ventral shields at least neaily as bioad as the bodi , supiaoculai, 
it present, single; poisoii-faugs, it pieseut, not in a very lai'ge 
sheath * Coiubbidj. 

Vential shields at least neaily as bioad as the hodj , laige poison- 
taiigs m a veiy laige sheath below the eye . . Vipebihx 
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E.umly Typhlopidjb. 

A single genus. 

1. TypniiOps. 

Schneid. Hist. Aiuph li. p. 339 ; Bouleng. Oat. Sn. i. p. 7. 
isT/uopsis of the Species. 

1. Snout rounded, with oi without obtusely angular horizontal edge 
A Eje distingui-jhahle. 

Pijufioiitjil nioie than 3 times a<t large as supraociilai, forming a 
very nauow sutuie with the nasal, snout rounded, 28 scales 

I onnd middle of body . T. houlengeri 

PijL‘fiont«il not iiioie than twice as laige as supmocular, foimtnga 

votj hio.id sntuie with the nasal , snout with obtuse hoii/ontal 
edge , 24 to 30 scales louiid middle of bodj' T punctatus 

Priufiontal scaicely laigei than supiaocubir , snout with obtuse 
horizontal edge, 34 scales louiid middle of body T. viridijlamis. 

li. Eye not distnigiushable , snout with obtuse hoiizontal edge 

Nasal cleft pioceeding fiom the first labial; 26 scales louiid 
middle of body, diametei of body 28 to 33 times in total 
length , . F. congiciis 

Nasal deft proceeding fiom tlieloivei lateral bolder of the i ostial, 

30 to 82 scales loiind middle of body , chainetei of body 

24 tunes in total length , T. anchicta. 

II Snout w'ltli a more or less sharp horizontal edge. 

A. Bye distuiguisliable , piiGoculai piesent. 

1 Piaiocular ni contact with one or two uppei labials. 

28 to 30 Scales round middle of body , diameter of body about 
20 tunes m totul length 37. anomahis. 

30 to 38 scales louiid middle of body, diameter of body 26 to 37 
times in total length T, viiici mo 

40 to 44 scales round middle of body j diameter ot body 25 to 30 
times in total length . . ... 37. acliloqohi. 

2. Pimocular suiiaiated from the upper labials, the ocular 
being 111 contact w'ltli the nasal , 24 to 26 scales round 
middle of body , diameter of bodj 67 tunes in total 
length . . . . . 3P. praocuhivis 

B. Eye not distiiiguislmhle. 

Pia'ocular pieseut, in contact with twm upper labials , 22 scales 
round middle of body ; dminetei of bodj 70 to 74 tunes m total 
length . ... 37. cesens 

No pra'ocular, 24 scales round middle of body; diameter of body 
60 times m total length . . T, grauun. 

1 Typhlops boulengebi Bocage, Jorn. Sc. Lit.b. (2) in 1893, 
p. 117, and Heip. Ang. p. 64 , Bouleng. Cat. Sn. m. p. 586. 

Interior of Bengnela. 

2 Typhlops punctatus. 

Acontias pnnoiatiis Leaeli, in Bowdicli, Miss. Asliantee, p. 493. 
Typhlops punctatus Bouleng. OaJ. Sn. i. p. 42 ; Bocage, ITerp 
Ang p. 65. 

AVest and Central Africa, from Senegambia to Angola. 
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3. Typhlops YimDiPLAVus Peracea, Annuar. Mus. Zool. Uxuv. 
Napoli (2) lii. 1912, no. 25, p. 3. 

Lake Pangwelu. 

4. Typhlops congicus Boettg Zool. Anz. 1887, p, 650, and 
Ber Senck. Ges 1888, p. 44, pi. i. fig. 5 ; Bouleng. t. c. p. 40 ; 
Bocage, Herp. Ang. p. 63. 

Congo (Banana, Leopoldville). 

5. Typhlops AifciuETiE Bocage, Jorn. Sc Lisb. xi. 1886, p. 172, 
and Herp. Ang. p. 63 ; Bonleug. t. c. p. 40. 

Benguela, Transvaal. 

6. Typhlops axomalus 

Onychocephalm anomalus Bocage, Jorn. Sc. Lisb. iv. 1873, 
p. 248, pi. i fig. 3 

Typhlops anovialus Bouleng. t. c. p. 47 ; Bociige, Herp. Ang. 
p. 70. 

Angola, Loaugo (2). 

7. Typhlops mucruso. 

Otiychocephahis mucricso Peteri>, M on Berl Ac 1854, p 621. 

Typhlops nmctuso Betel's, Rei&e IMoshamb. lii. p. 95, pi xiii 
fig 3 , Bouleng t. c p. 46 ; Bocage, Heip Aug. p. 67. 

2’yphlops humho Bocage, op. cit. p 66. 

Typhlops petei sii Bocage, op cit. p. 68. 

Typhlops hottentotus Bocage, op cit p. 69. 

Tropical Africa south of the Equatoi. 

8. Typhlops schlegelii Bnincoui, Spec. Zool. Mossanib. p 13, 
pi. 111 . fig. 2 ; Bouleng. top. 44, 

East Africa, L. Tanganyika, and S. Rhodesia. 

9. Typhlops PRiEOcuLARis Stejnegei, Proc. U S. Nat. Miis 
xvi. 1894, p. 709 ; Bouleng. op. cit. in. p. 590. 

Congo (Leopoldville). 

10. Typhlops c^cus. 

Onychocephahis crecus A. Bum Rev, efc Mag. Zool. 1806, p. 462. 

TyjMops ccectis Bouleng. op. cit i. p. 55. 

Congo, Gaboon, Sierra Leone. 

11. Typhlops graueri, Steinf. "Wiss. Eigebn. Deutsch. Z.-Afr. 
Exped., Zool. li p. 264. 

Congo, N.'VV. of L. Tanganyika. 

Family Glaucostiihaj. 

A single genus. 

1. Glaucoxia. 

Gray, Gat. Liz. p. 139 ; Bouleng. Cat. Sn. i. p. 59. 



198 


MR. G. A. BOtJIiENGER ON 


Synopsis of the Species 


I. Snout hooked in pTOfilo, with angular hoiiKontal edge, 

diiunetei of body about 66 times in total length G-. rostt ata, 

II Snout rounded 

A. Eostial not or but little bioader than nasal 
Snpraocuhu ncaily twice as bioad as long, diameter of body 
60 to 65 times in total length <?• eimni 

Supraocular small, diameter of bodj 40 to 63 times iii total 
length G- nigricans, 

Supiaocular small , diametci of bodj 70 times in total length . G longieauda. 


B Rostral more than tw'ice as bioad as nasal 
Supraocular not laiga than piaifrontal, diametei of body CO to 
80 times in total length G. seutij) mis. 

Supiaocular much laiger than prefrontal, lostral e'cteiuluig 
aboie to between eyes, diameter of bodj 60 times in total 
length . . G leg>ezi 

Supiaocular linger than piadioiital ; rostral extending to beyond 
level of eyes ; diamctei ot body 56 times lu total length G. luti) ost) is. 


1. Glaucomia BOSTRATA. 

Stenostoma rostraUim Bocage. Join. Sc. Lasb. xi. 1886, p. 179, 
ami Herp Aug. p. 71 

Glaucoma rostrata Bouleng t. c. p. 62. 

Angola. 

2. GiiAUOonia emtni Boiileng. t. c. p. 64, pi. iii fig 8. 

East and Central Afiica (Lakes Kivu and Tanganyika, Nyas&a- 
laiid). 

3. GlAUCONIA NIGRICANS. 

2'yphlops nigricans Schleg. Abbild. p. 38, pi. xxxii. figs. 21-24. 
Glaucoma ougricajis Bouleng. t. c. p 67. 

South Africa and Northern Rhodesia 


4. Glauconia longicauda. 

Stenostoma longieauda Peters, Mon. Berl. Ac. 1854, p. 621. 
Glaucoma longieauda Bouleng. t. c. p. 66. 

Northern Rhodesia and Portuguese Erist Afidca. 

5. Glauconia scutiprons, 

Stenostoma scvtifions Peters, 1. c ; Bocage, Herp. Ang. p 71. 
Glaucoma scutifrons Bouleng. t. c. p. 68. 

Angola and South Africa. 

6. Glauconia lepezi Bouleng. Ann. Mus. Congo, Zool. ii. 
1901, p. 8, pi. iii. fig. 2. 

Lower Congo (Zamhi). 

7. Glauconia latirostris Sternf. "Wiss. Ergebn. Deutsch. 
Z.-Afr. Exped., Zool ii. p. 264. 

N.W. of L. Tanganyika. 
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Family Boidje. 

Two genera : — 

Head distinct from neck , rosti al and antmoi upper labials with deep 
pits , scales in more than 60 lows , tail piehensile, tapeiing to a 
point, with paiied subcaudals Fython 

Head not distinct from neck, rostral laige, not pitted, scales in 29-33 
lows, tail short, louuded at the end, with single subcaudals , Calaiaria, 

1. Python. 

Daud. Hist. Tlept. v. p. 266 ; Bouleng. Cat. Sn. i p. 85. 

Two species : — 

Two upper labials pitted , scales in 81-93 lows , subcandals 63-77. P. seba. 

Five upper labials pitted ; scales in 57-59 rows , sabcaudaU 46-47. P. anchieta 

1. Python SEBJB. 

Coluber sebce Gmel. S N. i. p. 1118. 

JPython sebce Bouleng t. c. p. 86. 

Python uatalensis Bocage, Herp. Ang. p. 72. 

Tiopical and South Africa. 

2. Python anchiet^e Bocage, Jorn. Sc. lisb. xii. 1887, p. 87, 
and Heip Ang p. 73, pi. ix. fig. 1 ; Bouleng. t. c. p. 88. 

Angola (Oatumbella). 

2. Calabaeia. 

Gray, P. Z.S. 1858, p 154 , Bouleng. Oat. Sn, i. p. 92. 

1. Calabaeia eeinhaedti 

Eryx reinhardti Schleg Bijdr. tot tie Dierk. i. p. 2, id. — . 
Ccdabaria reinhardi% Bouleng. 1. c. 

"We&t Africa, from Liberia to the Congo. 

Family Oolubeid.®. 

Three parallel series . — 

No poison-fangs , all the teeth solid A Agb-pha. 

Poison-fangs behind B Opisthoglypha. 

Poison-fangs in fiont . . C. Pioteroglypha. 

A. Aglypha. 

I. Loieal piesent (occasionally absent in Somalosomn, iccognisable by the 
comhination of a single nasal shield, paiied suhtandals, and a low number of 
lential shields, 113-144) 

A Snout without angular horizontal edge. 

1. Fnpil round , a single anterior temporal $ scales in 17 to 23 rows ; vcntrals 
less than 165 

a No groo\ e on side of head. 

a Two internasals . Trojptdonotus 

/3. A single mtcimaal 

Scales smooth, in 19 lows Hehcops 

Scales keeled, m 23 or 25 lows . Hydrcefhtojps ‘ 
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b A deep gvoore on side of head, above the upper 

labials, scales smooth, 111 23 rows . GrIypTioJycus. 

2. Pupil lound, 2 or 3 supei-posed antenoi temporals, scales lu 21 lows or 

moie, veutials 175 oi moie 

A deep gioove between poster lor nasal and praioculai ; scales 
keeled, in 23 lows , Botliroplithalmus 

No groove on side of snout , scales smooth or voiy obtusely 
keeled, in 25 to 31 low'S Psetidaspis, 

No gioove on side of snout*, scales smooth, m 21 rows , . Coronella 

3. Pupil vertically elliptic 

a. Scales smooth, of veitebral row not eiihiiged , subcaudals less than 73 
Sc.des ill 25 to 33 rows , subcaudals single or paired Boodan 

Scales 111 15 oi 17 lows , subcaudals paired Lycophdtum. 

b Scales of veitebial row enlarged , subcaudals 73 or moie 
Seales stionglj' keeled, veitebrals bicaiiiiate, in 21 rows GonionotopJns 

Slides sti’ongly keeled, veitebials bicaiinnte, in 16 oi 17 lows. Simocephahis 

Scales smooth, iii 16 lows, head very distinct fiom neck, 

eje large, body compiessed . SoMJwnotns 

4. Pupil lOund , body usuallj' very slender (ti co-snakes), with the scales 

m 13 to 19 lows. 

a. Scales in 13 oi 15 rows, of veitebial low not enlarged 

a. Lateral scales as long as dorsals; colour gicen oi black and giecn 
Scales smooth. 

Subcnudal shields not keeled . , . Cliloroplns 

Subcaudal shields keeled and with a notch coiiesponding to 
the keel, same as on the ventrals . , . Plnlothammis 

m Scales keeled 

Subcaudal shields keeled and notched; a single anteiior 
tempoial . , . Gastropj/us 

Subcaudal shields not keeled j usually two superposed anteiioi 
temporals .. Hapsulophrys. 

l3 Lateral scales much shorter than doisals, which 
aie keeled, a single antenoi temporal, eye 
veiy large .... ... Thratops. 

b. Scales in 17 or 19 rows, veiy narrow , a single 

anterior tempoial , eye veiy laige Bhamnoplns 

6 Pupil louiid, nostiil in a single or semidivided nasal, scales not obliiiiie, 
shoit and suiuoth, in 15 to 19 lows. 

Nostiil dnected upnaids, nasal semidivided, tivo superposed 
antenoi tempoials Grni/%a, 

Nostiil latcial, nasal ciituo; a single antenoi tempoial ... Homalosoma 

B Snout with aiigultti lioii/ontal edge 
e 111 contact w itli Inhmls , iutei nasal and pimfi ontnl single , 
scales 111 15 or 17 loivs, veiitials less than 170 Brosymna. 

Suboculais sepaiato the eye troni the labials, scales m 19 to 
25 lows , ventials moie than 170 . ScapJiiopJns 

II No loieal, nasal in contact with praiociilar, pupil 
vertically elliptic scales stiongly keeled, some ot the 
laterals veij oblique JDasypeltis. 

1. Tropidonotus. 

Ktthl, Bull. Sc. Nat. ii. 1824, p 81 , Boiileiig. Cat. Sn i. p. 192. 
Two species * — 

Hc.iles smooth, 111 17iuws, veutials 119-135, anal eutuc (raiely 
divided) T fuhyinoides 

Scales smooth, 111 19 lows, veutials 131-150, anal divided , T ohoaceub 
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1. Tropidonotus puliginoibbs, 

Cormiella fuliginoules Gunth. Cat. Col. Sn. p. 39, 

I'Topidoiiotus fuhginoiiles Bouleng. t. c p 217. 

Mizodon fuligmoidei Bocage, Herp. Ang. p 75. 

West Africa, from the Gold Goa.st to the Congo 

2. Tropibonotus olivaceus. 

Coro7iella olivacea Peters, Mon. Beil. Ac. 1854, p. 622. 
Troindonotus olivaceiis Bouleng t c. p 227. 

Mizodon olivaceus Bocsige, Herp. Ang. p. 74. 

Grayia giardi Doilo, Bull. Mus. Belg. iv. 1886, p. 158. fig. 
Tropical Africa, from the Soudan to Angola, Mas4ionaland, and 
Southern. Rhodesia. 

2. Hblicops. 

Wagler, Sj'&t. Amph. p. 170; Bouleng. Cat. Sn. i. p. 272. 

1. Helicops bicolor. 

Lvninophis hicolor Gunth. Ann. & Mag. K. H (3) xv, 1865, 
p. 96, pi. li, fig. 0. 

Ifelicojis hicolor Bouleng t. c. p. 274 , Bocnge, Herp. Ang 
p 76. 

Angola ; N.W. Rhodesia. 

3. HYBRiBTHIOPS 

Gunth, Ann. & Mag. N. H. (4) ix. 1872, p 28 , Bouleng. Gat. 
Sn. 1 . p. 280. 

1. Hybr^hiops melaxogastbr Gunth. 1. c. pi. iii. fig G ; 
Bouleng. t. c. p. 281 , Bocage, Herp. Ang. p. 77. 

West Africa, from Cameroon to the Congo. 

4. Glypholycus. 

Gunth. P. Z. S. 1893, p. 629 ; Bouleng. Oat. Sn. hi. p. 615 

1. GiiYPHOLYCus BICOLOR G until. 1. c. fig. , Bouleiig. 1. c. 

Lake Tanganyika. 

5. Bothbophthalmus. 

Peters, Mon. Berl. Ac, 1863, p. 287 ; Bouleng. Gat. Sn. i. p. 324. 

1. Bothrophthalmus lixeatus. 

Elaphis {Bothrophthalmus) limatus Peters, 1. c. 
Bothrop>hthalmus hneaius Bouleng. 1. e. ; Bocage, Herp. Ang. 
p 83. 

West and Central Africa, from the Gold Coast and Uganda to 
the Congo. 
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6. Boodon. 

Dum. & Bibr. M4m. Ac. Sc. xxiii. 1853, p. 460 ; Bouleng. Cat, 
Sn. i. p. 327. 

Two species . — 

Subcaudals paiied .. . -B hneatus. 

Subcaudals single . .... ... B. ohvacem. 

1. Boodoe' lineatus Dum. & Bibr. Erp. Gen. vii. p. 363, 
Bouleng. t. c. p. 332 ; Bocage, Herp. Ang. p. 78. 

Tropical and South Africa ; Arabia. 

2. Boodon olivacbtjs. 

llolnropholis olivaceits A. Dum. Bev, et Mag Zool. 1856, 
p 466. 

Boodon oVvoaoeus Bouleng. t c. p. 335 ; Bocage, op. cit. p. 81. 
West and Central Africa, from Nigeria and Uganda to the 
Congo. 

7. Lycophiditjm. 

Dum. & Bibr. Mem Ac. Sc. xxiii. 1853, p. 462 ; Bouleng. Cat. 
Sn. i. p. 336. 

Synopsis oftJie Species. 

I Scales in 15 rows; ventiala 153-165, sijbcandals 23-32, 

8 upper labials, til see entei mg tbe eye L meleagris 

II. Seales in 17 rows, ventrals 164-208 , subcaudals 24-66. 

8 upper labials, seventh luigest, two enteiing the eye . L lateraU 

8 upper labials, seventh laigest, three entering the eye B oapense 

7 upper labials, sivth laigost, thiee entering the aye . L. faseiatum. 

1. BrcopmDiuM meleagris Bouleng. Cat. Sn. i, p. 337, pi, xxi. 
fig. % ; Bocage, Herp, Ang. p. 82, 

Angola (Ambri?, Ambnzete), 

2. Utcophidjum lateralb Hallow. Proc. Ac. Pbilad. 1857, 
p. 58 ; Bouleng. t c. p. 338 ; Bocage, 1 c. 

West Africa, from the Gold Coast to the Congo, 

3. Lycophidium oapense. 

Zycodon capensis A. Smith, S Afr. Quart. Journ. (1) no. 5, 
1831, p. 18. 

Zycophulium cupense Bouleng. t. c. p. 339 ; Bocage, op. cit 

p. 81. 

Tropical and South Afirca. 

4. Lycophidium fascia ruM 

Alopecion fasoiatiun Guiith. Cat. Col Sii. p 196. 

Zycophidmm fasciatum Bouleng. t. c. p 342, pi. xxii. fig. 2 
West Africa, from Sierra Leoiie to tlie Gaboon, eastward to the 
Congo Forest west of Mt. Buwenzoii. 
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8. Goniohotophis. 

Boiileng. Oat. Sn i. p 323. 

Two species, which may perhaps have to be reduced to one . — 

Tempoials 2 + 2 , G- Irusaauxi. 

Temporals 1 + 2 . . vossiu 

1, GoHIONOTOPHIS BEUSSAUXr. 

Gonionotus h'ussauxi Mocquard, Bull. Soc. Philom. (8) i. 
1889, p. 146. 

Goniomtophis brmsauxi Bouleng. 1. c. 

Lottdinia-Niari, French Congo. 

2. Gohionotophis vossii. 

Gonionotus 'oossii, Boettg. Zool. Anz. 1892, p. 418. 
Gomonotophis vossii Bouleng. 1. e. 

Cameroon to Congo. 


9. SiMOCEPHALUS. 

Giinth, Oat. Ool. Sn. p. 194 ; Bouleng. Oat. Sn. i. p, 344. 

Synopsis of the S2iecies. 

I Three labials enternig the eye. 

Scales stioiiglj keeled, with stioiig stimtion directed obliquely 
tow' irds the keel , subtaiuUls 51-70 fj ijuirah 

Stales teebly keeled , sube,iud.il!> 65 s bamtanm 

II Two labials enteiiiig the 6 . 10 . 

Scales stiongly keeled, with lateial keeU and strong striation ; 

suUcaudals 53 .. S. lamani. 

Scales otioiigly keeled , secondary keels ieebly inaiked 01 absent ; 
subcaud.ils 75-124 . 5! poengis 

1. SiMOCEPHALUS GUIRALI. 

EeteroUpts giurali Mocquard, Bull. Soc. Pliilom. (7) xi. 1887, 
p. 23, pi. u. fig. 3. 

Siniocephahts giarcdi Bouleng t. c. p. 346. 

West Africa, fi’om Cameroon to the Congo. 

2 SiMOCEPHALUS BAUMAXNi Steriif, Mitth. Zool. Mus, Beil 
1908, p. 214, fig. 1. 

Aruwimi, Togoland. 

3. SiMOCEPHALUS LAMANI. 

Mehelya lanumii Lonnb. Ark. f. Zool. vii. 1911, no 8, fi", 1. 
Lowei' Congo. 

4. SiMOCEPHALUS POENSIS. 

Jleierolepis poensis A. Smith, 111. Zool. S. Afr , Bept. i. 
Simocephcdus poensis Bouleng. t. c p. 346. 

West Afiica, from Sieira Leone to the Congo ; Uganda. 
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10. Hormonotus. 

Hallow. Proc. Ac. Phiiacl. 1857, p. 56 ; Bouleng. Gat. Sn. i. 
p. 344. 

1, Hormonotus modestus. 

LmnpropeUts modestus Dum. h Bibr. Erp. Gdn. vii. p. 429. 
Ilormonotus modestus Bouleng. 1. c. 

West Africa, from the Gold Coast to the month of the Chiloango. 

11 PSEUDASPIS. 

Oope, Proc. Ac. Philad. 1864, p. 168; Bouleiig. Cat. Sn. i. 
p. 373. 

1. PSEUDASPIS CANA. 

Coluher canns Linn. Mus. Ad. Frid. i. p. 31, pi. xi. fig. 1. 
Pseudaspis cana Bouleng. 1. c. ; Bocage, Herp. Aug. p. 100, 
pi. X. fig. 1. 

Angola, Nyas.saland, East and South Africa. 

12. Chlobophis. 

Hallow. Proc. Ac. Philad. 1857, p. 52; Bouleng. Cat. Sn. 
ii. p. 91. 

Synopsis of the Species. 

I. No trace of veiitial keels 5 veutials 147-100. 

0 upper lakials, 4tli, 3th, aud 6th enter ing the eye , subcaudals 
103-123 

8 upper labials, 3rd, 4th, and 6th enter iirg the eye ; subcaudals 
85-99 , a brown vertebral atirpe edged wrth jellowrsh 
8 rrppei labrals, 4th aitd 6th errteirug the eye , subcaudulb 
83-105 . . . 

11. Yeirtralb with a more or less distinct lateral keel 

A. Anal divided; scales iii 16 row’s 

1. Two upper labials entering the eye; veritials 148-169, 

subcaudals 71-114. 

Loroal twice as long as deep ... , . . , 

Loreal scarcely longer than deep 

2, Three upper labials entering the cje. 

Piaroculnr separated tiora tioiital , hody very hleiidei anteriorly , 

veiitvals 175-100 ; subcaudals 116-iaO ... , 

Prx’Ocular in contact with or naiTOW’ly sep.irated horn frontal 5 
ventrals 150-183 , subcaudals 90-lW 

B. Anal entire ; veiitrala 141-162 , subcaudals 75-96. 

Scales nr 15 rows 
Scales in 13 rows 

1. Chlobophis emini. 

AheetuUa emini Gunth. Ann. & Mag. N. H. (3)xi.l863, p. 285. 
Chl&i'ophis emini Bouleng. t. c. p. 92. 

Eastern rSoudan to Uganda and Ruwenzoii. 


C. ennnt, 

0. omatus 
C. lioplogaster, 

C. negUchis. 

C. angolensis 

C lieterolejpulotHS, 
0 %weg%ita‘i is 

0 lieteroAei'mus. 
C, carinatus. 
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2. Chlorophis ornatus. 

PMothamnns orwitiis Bocage, Jorn. Sc. Li&l). li. 1872, p. 80, 
and Herp Ang p. 93, pL xii. fig. 1. 

Ghlorophis ornatus Bouleng. t. c. p. 93. 

Angola and Portuguese Guinea. 

3. Ghlorophis hoplogaster. 

Ahmtulla hoplogaster Gunth. Ann. & Mag. IT. H. (3) xi. 
1863, p. 285. 

Chlorophis hoplogaster Bouleng. t, c. p. 93. 

Central, East, and South Africa, 

4. Ghlorophis neglbctus. 

Philothammis neghctns Peters, Mon, BeiT. Ac. 1866, p. 890. 
Ghlorophis neglectiis Bouleng. t, c. p. 94. 

East and Central Afuca. 

5 Ghlorophis angolensis. 

Philothamims angolensvs Bocage, Jorn. Sc. Lisb. ix. 1882, p. 7. 
GhloropJus angolsnsis Bouleng. t. c. p. 95. 

Angola. 

6 Ghlorophis HBTEROLBPiDoxrs. 

AhietuUa Imierolepidota Gunth. Ann. & Mag N. H. (3) xi. 
1863, p 286 

Cklotophis heteroUpidotus Bouleng. t c p, 95, pi. v. fig. 3. 
Philothamnus hetet olepidotus Bocage, Heip. Ang. p 88. 
Tropical Africa, from the Gold Coast to Angola, eastwards to 
the Coast of Zanzibar. 

7. Ghlorophis irregularis, 

Goluber irregularis Leach, in Bowdich, Mi&s. Ashantee, p. 494. 
Ghlorophis regidaris Bouleng, t. c, p. 96. 

Philothamnus irregularis Bocsige, op. cit p 85, pi. xii. fig. 2. 
Seneganibia and Uganda to Angola and vSouthern Rhodesia. 

8 Ghlorophis heterodermus Hallow. Proc. Ac. Philad. 1857, 
p. 54 ; Bouleng t. c. p. 97, 

Philothamnus heteiodernms Bocage, op. cit, p. 89. 

Sierra Leone to Congo, eastwards to L. Tanganyika. 

9. Ghlorophis oarinatus Anderss. Bih. Sv. Ale. Handl., 
xxvii. iv^. no. 5, 1901, p 9. 

Oameioon, Belgian and Portuguese Congo. 


Proc. Zool. Soc. — 1915, ITo. XT. 


15 
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1 3 PniLOTnAMNUS. 

A. Smitli, 111 Zoo] S. Afr., Rept. ; Boiileng. Cat. Sn. ii. p 98. 
Two species ; — 

At least 3 temporals (1+2), nsnally more (2 + 2 or 2 + 2+2) , 

gieen above, with m* without black spots oi bais P semivartetjain^ 

3 temporals (1 + 1 + 1, rarely 1 + 2) , adaik voitelnal stupe, 

snout yellowish oi leddish brown P do?'sahs 

1. PhILOTHAMNUS SEMIVABIEGATITS A. Smith, op. cit pis. llX , 

lx. & Ixiv fig 1 , Boiileng. t. c p 99 ; Bocage, Herp. Ang. p. 90, 
pi. sui. fig. 2 * 

Tropical and South Africa. 

2. PaiLOTHAMNUS DOBSALIS. 

Lepiophis dorsalis Bocage, Jorn Sc. Lisb. i. 1866, p 69. 
Ph%lotfMmmis dorsalis Boiileng. t. c. p. 1 01 , Bocngo, Hei p, 
Ang p. 92, pi xiu. fig. 3. 

Gaboon, Congo, Angola. 

14. Gasteopyxis. 

Cope, Proc. Ac. Philad. 1860, p. 556; Boiileng. Cat Sn li. 

p 102. 

1. Gasteopyxis smaragdina. 

Dendrophis smaragdhia Schleg. Phys. Sorp. li. p 237. 
Gastiopysms smaraydina Bouleng. t. c. p. 103. 

Hapsidophrys smaraydina Bocage, Herp. Ang. p. 96. 

Tiopical Afiica, fiom Siena Leone and Uganda to the Congo 
and Noriihern Angola 

15. Hapsidophets 

Fischer, Abh. Nat, Yer. Hamh. lii. 1856, p 110; Bouleng 
Cat Sn. 11 p. 103. 

1. Hapsidopheys lineata Fisch. 1. c. p. Ill, pi, u fig. 5; 
Bouleng. t. c p. 104; Bocage, Heip. Ang. p. 97. 

West Afiica, fioni the Gold Coast to the Congo, eastwaids 
to Uganda. 

16. Theasops 

Hallow. Proc, Ac Philad 1857, p. 67 ; Bouleng Cat Sn. ii. 
p. 104. 

1. Thkasops plavigularis. 

JDendrophis flav^gidaris Proc. Ac Philarl 1852, p. 205. 

Thrasops flavigidaois Bouleng. t. c p. 106 ; Bocage, Heip 
Ang p. 97. 

West Afiica, fiom Sieira Leone to the Congo. 

The sjiionjiin of this species shonhl piobalib imlmb- iVi nUahii, (Hhi iiiul 
P/i ht(/ot‘H'<ts Gtln 
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17. Rhamnophis, 

Gunth Ann & Mag. N H (3) ix. 1862, p. 129 ; Bouleng Cat. 
Sn. lu p. 632. 

Two species — 

Scales smooth, in VJ roMs, a pair of laige shields behind the 

parietals . , 2? atJnopf. 

Scales more or less distinctly heeled, in 19 ion s , no large shields 

behind the parietals B Jarlsonn. 

1. Rhamnophis jethiops Gunth* 1. c. pi, x. ; Bouleng. 1. c. 
West Africa, from Sierra Leone to the Congo. 

2. Rhamnophis jacksonii. 

Thrasops jacksonii Gunth. Ann. & Mag. N. H. (6) xv. 1895, 
p 528. 

lihamnojjJus jacJcsonn Bouleng 1. e. 

Tropical Africa (French Guinea, Gold Coast, Uganda, Kasai). 

18. CoRONELIiA. 

Laur. Syn. Rept. p. 84 , Bouleng. Cat. Sn. ii. p 188. 

1, CoRONELLA SEMiORNAT.A Peteis, Moii, Beil. Ac. 1856, p. 622 ; 
Bouleng t. c p 195 
1*7. Rhodesia; East Afiica. 

19. Grayia 

Gunth. Cat. Col. Sn. p 50 ; Bouleng. Cat. Sn. ii p 286. 

6'ynopsis of the t^jiecies. 

I Scales in 17 oi 19 lows , centrals 143-168 
Lowei antei lor temporal longer than its distance fi om the loieel , 

7 upper labials (laielj 8), suboaudals bQ-lOB . G myfim 

Lowei aiiteuor tempoial not longer than its distance horn the 
loieal, 8 01 9 nppei labiaK; subcaudals 71-84 G,o\nata 

II Scales 111 15 low's , veiitrals 125-149. 

Eje imicli shorf-er than snout ; subcaudals 100-128 G. thollrmu 

E3 e as long as snout , subcaudals 125-161 G 

1. Gratia smythii 

Coluber smythxi Leach, in Tuchey’s Explor R Zaire, App. 
p. 409. 

G)ayia smythii, part , Bouleng. 1. c. 

Grayia ti lavyularis Bocage, Herji Ang. p. 102 
West and Central Afiica and Uganda. 

2. Gratia ornata. 

Maciojihis oinatus Bocage, Jorn. Sc. Lisb. 1. 1866, p 67. 
Grayia smythii, p.irt , Bouleng 1. c. 


15 * 
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Grayia ornaia Bocage, Herp. Ang p. 104 ; Bouleng. P. Z. S. 
1909, p, 944, fig. 295. 

West Africa, from Cameroon to Angola. 

3 Gbatia THOLLONT Mocquard, Bull Soc PhiIom.(8)ix 1897, 
p. 11 ; Bouleng. P. Z. S. 1909, p 951, fig. 299. 

Prencli Congo, Katanga, Uganda, Egyptian Soudan. 

4. Grayia c.esar. 

Xenuroplm ccesar Gimth. Ann &. Mag. K. H. (3) xii. 1863, 
p 357, pi. VI. fig. 0 ; Bouleng Oat. Sn. ii p. 288. 

West Africa, from Cameroon to the Congo. 

20. Homalosoma. 

Wagl. Syst. Amph. p 190 , Bouleng. Cat. Sn. ii. p. 273. 

1. Homalosoma lutrix. 

Coluber lutrix Linn. S. N i p. 375. 

Homalosoma lutrix Bouleng t c. p. 274. 

Ea&t, Central, and South Africa. 

21. Prosymna. 

Gray, Cat. Sn. p. 80 ; Bouleng. Oat Sn. ii. p. 246. 

Synopsis of the Species, 

Two postocnlars , fioutalmoie than lialf width of head , scales 
in 17 lows; \entials 131-163 P amhigua 

One postoculai , piaefrontal eiiteiing the eye, frontal moie 
than half width ot head , scales in 15 lows , veutrah 167 P. hocagii. 

One postocukr , pncfiontal sepaiated tiom the eje by the 
pra'ocidar , frontal not halt width of head, scales in 15 
rows, veiituils 143-163 P, anffoleims 

1 Prosymna ambigua, Bocage, Jorn. Sc Lisb. iv. 1873, p. 218, 
and Herp. Ang p. 99, pi. xi. fig. 1 ; Bouleng. t c. p 248. 

Angola , N. Rhodesia ; East Afiica, from the Zanzibar Coast 
to Zululand. 

2. Prosymna bocagii Bouleng. Ann. & Mag. H. H (6) xix. 
1897, p. 278, fig,, and Ann Mus. Congo, Zool. n. 1901, p 9, 
pi. iii. fig 4. 

Ubanghi. 

3. Prosymna angolensis, sp. n. 

Prosymiui frontalis (non Peters), Bocage, Herp. Ang. p. 98, 
pi. XI fig 2. 

Angola. 
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22. SCAPHIOPHIS. 

Peter’S, Mon. Berl. Ac. 1870, p. 644; Bouleng. Oat Sn. li. 
p. 254. 

1. ScAPHioPHis ALBOPUNCTATUS Peters, t. c. p. 645, pi. i. fig. 4 ; 
Bouleng 1. c. ; Bocage, Herp. Ang. p. 102. 

Tiopical Africa, fiom the Soudan to the Congo. 


23. Dasypebtis. 

Wagl. Syst. Amph. p. 178 ; Bouleng. Cat. Sn. ii. p. 353. 

1 . Dasypeltis scabra. 

Coluber scabet' Linn. Mus Ad. Frul. p. 36, pi x fig 1. 
Dasypeltia seahra Bouleng. t. c. p. 354 ; Boc.ige, Heip. Ang. 

p 106. 

Tropical and South Afiica, Egypt, South Arabia. 

B Opisthoglypha. 

I. Ejemodeiate oi large, head iitoieoi less distinct from nock, loieal pie-'cnt, 
no uppei Icibials lu contact iiitli the paiietal 

A Pupil \ertitally elliptic, head short, \eiy distinct fiom neck 

1 ,Suhc.uidal& iii two lows 

Veitehial scales not enlaiged, scales in 19 rows, two super- 
posed anterioi temporals Tariophts. 

Voitebial scales not enlarged, scales in 17 or 19 lows, a 
single anteiioi temporal JLeptodua. 

Veitebial scales enlaiged , scales in 19 to 25 low's Dip^adomoi’pJius 

2 Subcaudals single , scales in 17 rows , Dipsadoboa, 

B. Pupil lound. 

1 Loreal not more than once and a half as long as deep, scales in 17 lows, 

not oblique. 

Nostril in a semidmded nasal; anal entile . Amplorhinws. 

Nostril between two inisals and the inteinasal, scales more or. 

less distiiictlj' concaie, iiiial divided Trimerorhiiius 

Nostril between the nasals, snout acutely pointed or cimed 
in piotde; rostial laige, hollowed out beneath . JllumpJiioplus 

2 Loreal at least once and a half as long as deep, scales more or less 

oblique 

A single aiitenor tempoial , scales in 17 rows DromopJns 

Usually two superposed aiiteiioi tempoials , scales in 11 to 
17 rows, one oi two middle ma\illaij teeth much enlarged. FsammopJiis. 

3 Loreal not moie than once and a half as long as 

deep, nostril in an nndiiided nasal, scales lery 
n.iiiow, oblique, nioie oi less stionglj keeled, m 
19 01 21 rows DispTiohdas 

C Pupil hoiizoiital, nostiil m an undiiided nasal; 

scales uaiiow, oblique, feebly keeled. Ill 19 lows , . Theloto}nis 
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II Everatlici small, small, oi veiy small, liead not at .ill distinct liom neck, 
no loieal 


A. Snlicaudals in two rows. 


1. One oT two uppei labuls in contact with the patietal, nasal in contact 
with the lostial, 

Intel nasals piescnt, nasal divided oi seniidivided , no piio- 
ciculiU , sc.iles in 19 oi 91 lows Oalamelajis, 

Iiiternasals present, prmtioiitals absent, snpi.iociilai .ibseiit 
or fused with the postouilai, snout mneU depiussed, veiy 
pi oiiiineiit, pointed , iosti<il vei'i laige, scales m 17 oi 21 
lows J^enocalamiis 

No iiitei nasals, nasal entiie, a veiy small piieoculai , sc.des 
in 16 lows , Apostolepis 


2, Tempoitds sepaiate the uppa labials fioin the 
15 lows, 

Fust nppei l.ibial in contact with the mteinasal 
Nasal 111 contact with the lostial 


paiietcd, scales iii 

Minclmi 
Cffiiodaiito ph ts. 


B Subcaudals single , scales in 15 lows 

1. Tempoials sepaiate the labials fioin the paiietal; 

snout much depressed and veiy piomnieut, 

rostial \eiy large, concave below Sypoptophis 

2. One 01 two uppei labials in contact with the pauetal, 

Posteiioi maMlhiry teeth laige and stiongly grooved . Aparallaotiis 

Postenor maxiUaij teeth feebly eulaiged and teobly giooved . JSlapops 


1. Tarbophis 

Fleisolim. Dalm. nov. Serp, Qen, p, 17 , Bouletig, Cat, Sii lu. 
p. 47. 

1. Tarbophis semiannulatus. 

TelescQjms seuimnnulatiis A. Smith, 111 Zool S. Afr., Rept. 
pi Ixxii. 

Tariopfiis semuiiimdatus Bouleng. t. c p 51. 

Crotaphojjeltis bemiannukiHts Booage, Ilerp. Aug p 122. 
Ceutral autl East Africa, Angola, Bliodesia, Transvaal, 
Basutoland. 

2. Leptodiba. 

Gunth. Cat, Col. Su. p. 165 ; Bouloug, Oat Sn. in, p, 88, 

Two species 

Ventials 1-11-180, aiialentue, subcaudals 32-al , body model ately 
elongate L Jiotambaia 

Ventral-. 201-216, anal divided, subcaudals 9-1-113, body Yciy 

slender , J, diuhet,nu. 

1. LepTODIRA HOTAMBCBIA. 

Cownella hoiamhana Laiir Syn. Kept, p 85, 

Leptodiru fiotambceui Bouleng t. c p. 89 
Crotuphopeltis rufescem Bocage, lierp. Ang. p. 1 22, 

Tropical and South. Afiica. 

2. Leptopira puchesnii Bouleng, Ann, Mas, Congo, Zool ii, 
1901, p. 10, pi. iv fig 1. 

Congo, Gaboon, Gamevoou, 
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3. Dipsadomobphus. 

Fitzing. in Tschudi, Faun. Per., Herp. p 55 , Bouleng. Oat. 
Su. ill p. 59. 

Two species — 

Scales m 19 rows, \enti'als 236-276, anal eutixe, subcaudals 
96-132 -D pulvemhtttiis 

Scales ni 21-25 i ows , ventrals 240-289 , anal divided , snb- 
caudals 122-147 -D hlandmgit^ 

1. Dipsadomorphus PULVERULENTUS. 

Dipsas pulvendenta Fisch Abh. Nat. Ver. Hamb. iii. 1856, 
p. 81, pi. Ill fig 1 ; Boc.age, Herp. Ang. p. 123. 

Dipsadomorphus pulverulentus Bouleng. t. e. p. 68. 

West Africa, from the Coast of Guinea to the Congo. 

2. Dipsadomorphus blandinoii 

Dipsas hlandvngii Hallow. Proc Ac. Philad. 1844, p. 170; 
Boc.ige, Herp Ang. p, 124. 

Dipsadomorphus blaudingii Bouleng. t. c p. 77. 

West Africa, from Senegambia to the Congo, eastwaids to 
British East Afiica. 

4. Dipsadoboa. 

Gunth. Celt. Col, Sn p. 182 , Bouleng. Cat. Sn. iii. p. 81. 

1. Dipsadoboa unicolor, Gunth. op cit. p. 183 , Bouleng. 1. c. 
Congo and West Africa as fai- north as Sierra Leone. 

5. Amplorhinus. 

A. Smith, 111. Zool. S Air., Kept.; Bouleng. Cat. Sn. iii. 
p. 124. 

1. Amplorhinus nototjEnia. 

Cor'onella nototcsnia Gunth. P Z. S. 1864, p 309, pi. xxvi. 
fig 1 ^ 

Amplorhinus nototcema Bouleng. t c. p. 125. 

Psamviophylax nototcema Bocage, Heip. Ang. p. 109. 

Egyptian Soudan to Njassaland, Angola. 

6 Trimerorhinus. 

A Smith, 111. Zool. S. Afr., Kept , Bouleng Oat. Sn. in. 
p. 138. 

1 Trimerorhinus rhombeatus. 

Coliiber rhombeatus Linn. Mus Ad. Frid. p. 27, pi xxiv. fig. 2. 
Trimeroi hinus rhombeatus Bouleng. 1. c. ; Bocage, Heip. Ang. 

p. 108. 
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Bharjerhia iriteeniata Gunth. Ann. & Mag. N. H. (4) i 1868, 
p. 423, pi. XIX, fig. H ‘j Bocage, op. cit. p. 110, pi. x.“ fig. 1. 
Trunerb) himis tritceniatus Bouleng. t. c. p 189. 

Afiica sou til of the Equator, East Africa as far north as 
Ahyssinia. 

I now regaid T tritceniatus^ with 2 or 3 regular dark bands 
along the head and body, as a variety of T rhombeahis. 

7, Khamphiophis. 

Peters, Mon. Berl. Ac. 1854, p. 624 ; Bouleng. Cat. Sn. iii. 
p. 144 

Two species • — 

Pneocnlar in contact witi frontal ; subcandala 53-63 . . B. acwtits. 

Pi.eocular not in contact with frontal , snout with angular 
lioiizoutal edge, cur\ed in profile, subcaudals 90-110 B. (Ke^/rhyneJitts. 

1. RhAMPHIOPHIS ACUTUS. 

Fsammophis acutti& Gunth. Ann. & Mag. N. H. (61 i. 1888, 
p. 327, pi. XIX. fig. D. 

Bhagerhts acuta Bocage, Herp Ang. p 111, pi. x* fiig. 2. 
Rhamphxo2ihi& acutu& Bouleng. t. c. p. 148. 

Angola. 

2. RnAMPmoPHis ocslyrhynchus. 

Psammophis oxijrhynch-ns Eemh. Vid. Selsk. Skrift. x. 1843 
p. 244, 

Rhaxnphiophts oxyrJiyncJixis Bouleng. t. c. p. 146. 

Tropical Afiica. 

8. Beomophts. 

Peters, Mon. Berl. Ac. 1869, p. 447, Blouleng. Gat. Sn. in. 
p. 149. 

1. DeOMOPHIS MNEATUS. 

Brycphiilax 1 meatus Dnm. & Bihr. Erp, Gen. vii. p. 1124. 
Bromepkis Imeatus Bouleng. 1. c. 

Coast of Guinea to Eastern Soudan, Central Africa. 

9. Psammophis. 

Boie, Isis, 1827, p. 521 , Bouleng. Cat. Sn. iii. p. 152. 


Synopsis of the Species. 

I. Scales in 37 lows. 


A Piontal, in the middle, much naiTOwer than the supmocul 
Anal entire , 8 upper labials, 2 enteimg the eye 
Anal divided , 8 (raielj 9) upper lahiaK. 2 entei ing the ei e 
Anal duided„ 9 uppei labials, % entei nog the eye 


‘notosfu'fiis 

ii'bifnni 

hotayu. 
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B. Piontal, in the middle, not or but little narrower than 

the supiaocular, 7 oi 8 uppei labials, 2 entering the eje . P hreviroslns. 

II Scales in 15 lows or less. 

Scales 111 16 rows , 7 uppei labials . , P ansorgu 

Scales in 11 lows , 8 uppei labials P atigolensts 

1. PsAMMOPHis NOTOSTiCTos Peters, Mon. Berl. Ac. 18(37, 
p. 237 ; Bonleng. t c p. 156 ; Bocage, Herp. Ang. p. 116. 

Lower Congo, Angola, S. Africa. 

2. PSAMMOPHIS SIBILANS. 

Coluher sibtlans Linn. S. N. i. p. 383. 

Psammopkis sibilans Bouleng. t. c. p. 161 ; Bocage, Herp. Ang. 
p. 114 (part.). 

Tiopical and South Africa, Egypt. 

3. PsAMMOPHis BOCAGii Bouleng. t. c. p. 161, pi. viii fig. 1. 
Psammophis sihtlans, var. A, Bocage, Herp. Ang. p. 115. 
Katanga, E-liodesia, Angola, Bechuanaland. 

4. PsAMMOPflis BREViROSTBis Peters, Sitzb. Ges. Haturf. Fr. 
Beil. 1881, p. 89 , Bouleng t. c. p 166. 

Angola, South Africa. 

5 PsAMMOPHis ANSORGU Bouleng. Ann. & Mag. N. H (7) 
XVI. 1905, p. 113, pi. iv fig 4. 

Angola. 

6. PSAMMOPHIS ANGOLENSIS 

Amphiophis angolensis Bocage, Jorn. Sc. Lisb. iv. 1872, p. 82, 
and Help. Ang. p 113, pi. xi. fig. 3. 

Psammophis angolensis Bouleng. t. c. p. 170. 

Angola, Katanga, Hyassaland, East Africa, Orange Biver 
Colony. 

10 Hispholidus. 

Duvernoy, x\nn. Sc. Hat. xxvi. 1832, p. 150 , Bouleng. Cat. 
Sn iii. p. 186. 

1. Hispholidus typus. 

Bucephalu’s tyj)us A, Smith, Zool. Journ. iv 1829, p. 441. 
DisjthQlidm typus Bouleng t. c. p 187 
Bucephalus capensis Bocage, Herp. Ang. p. 121. 

Tropical and South Afiica 

11. Thelotornis. 

A. Smith, 111. Zool. S. Afr., Kept., Bouleng. Cat. Sn. iii. 
p 184. 

1 Thelotornis kietlandii. 

Leptophis Iwitlandn Hallow Pioc. Ac Philad. 1844, p. 62. 
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Thelotorms kirtlaiidu Boulenjy. t. c. p 185. 

Dri/io^jJns Bocage, Herp. Aiig. p 119. 

Tropical and South Africa. 

12. Calamelaps. 

* Gimth. Ann & Mag. N. H. (3) xviii. 1866, p 26 ; Bouleng 
Cat. Sn in. p. 245. 

Two species : — 

Scales in 19 or 21 rows , second upper labial not in contact with 
pnelrontal C polylepts 

Scales 111 19 lows , second upper labial in contact with piaifroiital C mtllandt 

1. Calamelaps poltlepis Bocage, Jorn Sc. Lisb. iv. 1873, 
p. 216, and Herp Ang. p. 126, pi. ix. fig. 2 , Bouleng t c. p 246. 

Angola, Nyassaland. 

2. Calamelaps mellandi, sp. 

Lake Bangwelu. 


13. Xenocalamus. 

Gunth. Ann. & Mag. X. H. (4) i. 1868, p. 414 , Bouleng. Cat. 
Sn. iii p. 247. 

Two species : — 

Nasal divided, 6 upper labials, 3rd and 4th eiiteiing eye, scales in 
17 lows , JE" mechovn. 

Nil '■al entile, 6 upper labials, 2ud and 3rd eiiteiing eye, scales in 
21 rows . X michellt. 

1. Xenocalamus mechovii Peters, Sitzb, Ges Haturf. Fr. 
Bei]. 1881, p. 147 ; Bouleng. t. c. p. 248 

Congo, Angola. 

2. Xenocalamus michelli L Midler, Zool. Anz. xxxvm. 
1911, p 359 

Kituri (Katanga). 

14 Apostolepis. 

Cope, Proc. Ac. Plnlad, 1861, p. 524 , Bouleng. Cat. Sn. lii. 

p 232 » r 1 & 

1. Apostolepis gerardi Bouleng. Rev. Zool Afr. in. 1913, 
p. 103, fig. 

Katanga at Kikondja. 


•* No postoculav, parietal foiming a suture with the fouith uppci labial, 
^piitials 181 TJmfoim blackish — A Miigle malu bpeciiucu liom Chiiim Id , Lake 
Baugwelu, proaented by ili. F H. Melkud, 
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13. Miobon- 

A. Dum. Arch. Mus x. 1859, p. 206 ; Bouleng. Oat. Sn. in. 
p. 249. 

Synopsis of the Species. 

I. Anal entire j ventrals 190-216 . M.acantlnas 

II Anal divided 

Intel nasals considerably shorter than the pitefiontals, \eiitr.ils 
201-228 , nasal dinded M eollai is 

Intel nasals as long as or slightly slioitei than the pr.)L>fioiit.il!s, 
veutials 214-219, nns,il entire oi incompletely diiided M ffahonunsis 

Intemasals as long as oi slightly shorter than the piastiontals, 
ventralb 181-214, nasal dividetl .. M notatus. 


1. Miodon ACANTHIAS. 

Urobelus acantJuas Eeinh. Yidenslc. Meddel. 1860, p 229, 
pi. iii. 

Miodon acanthias Bouleng. t c. p 250 
? Mio'osoma eollai e, var. I), Boeage, Herp. Ang. p. 126. 

Guinea ; Congo (?). 

2. Miodon collabis. 

Microsoma collaie Peters, Sitzb. Ges Naturf. Fr. Berl 1881, 
p 148, Boeage, op cit. p 124, pi. xiv. figs. 1 ifc 2 
Miodon colliiris Bouleng t. c. p 251 
"West Afiica, from Old Calabar to Angola. 

3 Miodon qabonensis. 

Elaptomoi phus yahonensis A. Dum. Rev. et Mag. Zool. (2) viii. 
1856, p. 468. 

Miodon galonensis Bouleng t. c. p. 252. 

West Africa, from Old Calabai* to the Congo. 

4. Miodon notatus. 

Microsoma noiatum Peters, Sitzb. Ge&. hTatiuf. Fr. Beil. 1882, 
p. 127, 

Miodon notatus Bouleng, t. c. p. 252. 

Camel oon, Congo. 

16. Cynodontophis. 

Werner, Yerh. zool -bot. Ges. 'Wien, hi. 1902, p 345. 

1. Cynodontophis AiMUDANS Werner, t. c. p. 346, 

Congo. 

17. Hypoptopiiis. 

Bouleng Ann. & Mag IST H. (8) h 1908, p. 92, 

Michdlia L. Mullei,Zool. An/, xxxviii. 1911, p. 358. 
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1. Hypoptophis wilsonii Bouleng. I. c. 
Mtehellicb hatcungcB L. Muller, 1. c. 
Congo (Kasai Province and Katanga). 


18 Aparallactus. 


A. Smith, 111. Zool. S. Afr , Kept., App. p. 15 ; Bouleng. Cat. 
Sn. 111 . p. 255. 

Synopsis of the Species. 


I Third and fourth upper labials enteiing the eye. 

A Subcaudals 40-69 , nasal divided. 

Piist lowei labial in contact with its fellow behind the sym- 
ply sial , frontal as long as paiiotals A, lunulatus 

S}inphysial in contact with the anterior chm-shields , frontal 
a little slioiter than paiietals A giientlieri 

B Subcaudals 36-53, nasal entiie, symphysial in contact with the 
chin>shields 

Ventrals 175-191 A hocagt^ 

Ventidls 138-166 A cajpetnis 


C Subcaudals 38-40, nasal divided, iiist lower labial in contact uith its 
fellow behind the symphysial 

1. Frontal a little longei than broad. 

Suth uppei labial not in contact with the parietal A doUot 

Si\th uppei labial forming a short suture with the pniietal A ubangeims 
Sixth upper labial forming a long suture with the paiietal A flamtorqim. 


2. Fiontal neaily twice as long as broad A congicus. 

II. Second and third upper labials entering the eye , nasal 
entire, sympliysiol in contact with the aiiterioi chin- 
shiolds , subcaudals 36-41 . A punotatolmeatus. 


1. Aparallactus lunulatus. 

Uriechis lunulatus Peters, Mon. Berl Ac 1854, p. 623. 
Aparallactus l^^.n^datus Bouleng. t. c. p. 258. 

Easteim Centi'al Africa (L. Tanganyika, H. Khotlesia, and 
Nyassaland) and Mozambique. 

2. Aparallactus gubntheri Bouleng. Ann. & Mag. N. H. (6) 
XVI. 1895, p. 172, and Cat. Sn. iii. p. 259, pi. xi. tig. 2. 

Angola, Central and East Africa. 

3. Aparallactus bocagii Bouleng. tt. cc. pp. 173, 259. 

Angola. 

4. Aparallactus capensis A. Smith, 111 Zool. S. Afr., Kept.*, 
App. p. 16 , Bouleng Cat Sn lu. p. 259. 

Katanga, East and South Africa. 

5. Aparallactus dolloi Werner, Veih. zool.-bot. Ges. Wien, 
hi 1902, p 346. 

Ubanghi. 
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6. AparaIiLACtus ubangensis Bouleng. Ann. & M,ag. N. H. (6) 
XIX, 1897, p. 279, fig., and Ann. Mus. Congo, Zool. li. 1901, p 11, 
pi, iv, fig. 2, 

Ubanghi. » 

7. Aparallacttjs flavitorqcjes Bouleng. Ann. Mus. Congo, 
Zool. ii, 19(5l, p. 11, pi, IV. fig. 3. 

Kasai. 

8. Aparallactus cojtgigus Werner, Verh. zool.-bot. Ges. 
Wien, lii 1902, p. 346, 

Congo (Lingunda). 

9 Apaballactus ptjnotatolineatus Bouleng. Ann. & Mag. 
K. H. (6) xvi. 1895, p. 173, and Oat. Sn. iii. p. 261. 

Angola and Nyassaland. 

19. Elapops. 

Guntli, Ann. & Mag. N. H. (3) iv- 1859, p. 161 ; Bouleng Cat. 
Sn. ill. p. 262, 

1, Elapops modestus Guntb. 1 c. ; Bouleng. 1. c. 

West Africa, from Liberia to the Congo. 


C. Proteroglypha, 

Synopsis of the Genera, 

(Loreal absent in all the genera ) 

I, Head slioit, snout broadei than long; bodi’ cyhiidiical, snbcaudals loss 
than 95. 

Scales not at all oblique; ventrals 192-221 , subcaud.ils 07-80 Batilenfferina, 
Scales inoie oi less oblique, sonietinies \ery slightly, ventials 
14il-172; subcaudals ia-36 Elapechis, 

Scales oblique , lentrals 180-228 , subcaudals 50-92 Baia 

II He.id long, narrow', snout not bioadei than long, body 
sliglitlj compiessed, scales very oblique, ventrals 202- 
270 , subcaudals 97-121 , Dettdras^ns 


1. Boulengerina. 

Dollo, Bull. Mus. Belg, iv. 1886, p. 159 , Bouleng Oat Sn. 
iu. p, 357. 

Synopsis of the Species. 

Scales in 23 01 26 lows temporals 1+2 JB annulafa. 

Scales in 21 lows , tempoials 1 + 2 B, stormsx 

Scales in 17 lows, tempoials 2 + 2 or 2 + 3 B christpi. 

1. Boulengerina ANNULATA. 

JSFata anmdata Buchh. <fe Peters, Mon. Berl. Ac. 1876, p, 119 , 
Bocage, Herp. Ang. p. 137. 
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Bouhngeriiia anmdata Bouleng. P. Z. S. 1900, p 455, 
pi. xxxii. 

Cameroon to Congo. 

2. Boulekgerika storaisi Dollo, top 160, fig ; Bouleng. 1 c. 
Lake Tanganyika. » 

•S. Bouleng ERIKA christvi Bouleng Ann. & Mag N. H. (7) 
XIV 1904, p 14. 

Congo (neai Leopoldville) 

2 Elarechis. 

Bouleng. Cat. Sn. iii p. 358. 

Synopsis of the Species, 

A Scales m 13 rows ; sul)cand.ils 13-25. 

Fjist lowei labial in contact with its fellow behnnl the 
symplij sitil ; inteinosals much shortei than the pi.u- 
tioatals * IE quentheri. 

Flint lowei labial iii contact with its fellow behind the 
sympbjsial, inteiiiasals thiee-fouitha the length ot the 
prifihontals E niyer. 

Symphysial in contact with the antoiioi chin-shields E beam, 

B. Scales in 15 lows, subcaiidals 31-30, fiist lower labial in contact with its 

fellow behind the symphj sial 

No suboculars ! veiitrnls 150 E duttoni 

Two suboculais, \eutials 173 E multtfaapiatus. 

1. Elapechis GUEKTHERI. 

Elapaoulea gnentlieri Bocage, Jorn. Sc. Lisb. i. 1866, p. 70, 
pi 1 lig 3, and Herp. Ang. p. 129, pi xiv fig. 3. 

Elapechis guenthen Bouleng. t c ji 359 

Tropical Africa, from tlie Gaboon and Uganda to Angola and 
Nyasisaland. 

2. Elapechis nicer. 

Elapsoidea nigi'a Giintli. Ann. & Mag. N". II. (6) i. 1888, 
p. 332. 

Elapechis niger Bouleng. t c. p 359, pi. xx. fig. 1. 

Congo, N Ehodesia, Eabt Africa. 

3. Elapechis hessii. 

Elapsoidea hessei Boettg Zool. Anz. 1887> p. 651. 

Elapechis hessxx Bouleng. t. c. p 360. 

Congo (Banana). 

4. Elapechis duttoni Bouleng. Ann. & Mag. N II. (7) xiv, 
1904, p 15. 

Congo (near Leopoldville), 
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5. ElAPECHIS ? MULTIPASOIAl'US. 

N'ctia multifasdata ^V^eruei-, Yeili. zooi-bot. Ges. Wien, lii. 

1902, p 347. 

Congo (Upper Maringa). 


3- Naia. 

Laur Syn. Kept p, 90; BoUleng. Cat. Sn. iii. p 372. 


Synopsis of the Species. 


I. 19 to 29 scales across the neck, which is dilatable. 

Suth Tipper labial largest and deepest, m contact with the 
lower postocular , tempoials 1 + 2 oi 3 
Third upper labial deepest, si\th not in contact with post- 
oculars, temporals 2 or 3 + 4 or 6 

II 15 01 17 scales across the neck, which is not dilatable 
Ej e sepaiated from labials by stiboculars , scales in 17 rows on 
body, subcaud.ils 52-62 

Fourth or third and touith uiipei labials eiiteiing the eye, 
scales in 13 or 15 lows on body , subcaudals 88-92 


JT melanoleuea 
JV ntgrtcoUis. 


If anelnetcB, 
If ffoldii. 


1. Naia MELAKOLEUCA. 

Wftta haie, var. melanoUiica Hallow. Proc. Ac. Pbilacl. 1857, 
pp. 61 & 72; Bocage, Heip Ang. p 132. 

Waia melanoleuea Bouleng. t c. p 376. 

Tropical Afiica, from the Gold Coabt and Uganda to Angola 
and Nya^saland. 

2. Naia NiaaicoLLis Eeinh. Vid. SeLk. Skiift x. 1843, p. 26^, 
pi, ni. figs. 5-7 , Bocage, Herp. Ang. p. 135 , Bouleng t. c. 
p. 378. 

Senegambia and Upper Egypt to Bechuanaland and Natal. 

3. Naia AiiroHiET.a) Bocage, Jorn. >Sc Lisb. vii. 1879, pp. 89 & 
98, and Heip, Ang. p. 133, pi. xvi. fig. 2, Bouleng. t.c. p. 387. 

Angola and Ovamboland. 

4. Naia goldii Bouleng. Ann. & Mag. N. H. (6) xvi, 1895, 
p. 34, and Oat. t. c p. 387, pi. xx. fig. 2. 

Afwa gueniheri Bouleng. Cat. t. c p. 388, pi. xxi. 

Sierra Leone to Congo (Kasai). 


4. Dexdbaspis, 

Schleg. Versl. Zool. Gen Amsterd. 1848 ; Bouleng. Cat. Sn. ni. 
p 434. 

Two species — 

A huge uppei tempoi.il, in contact with the whole outei hoidei of 
the p.uiet.il , scales in 15 to 19 lows D.jamesonii, 

Two u]ippi tempo! .vis in cont.vct with the outer houloi ot the 
paiiet.il, sp.ih's m 19 to 21 lowt. . X>. 
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1. DeNDRASPIS JAMBSONII. 

Maps jamesomi Traill, in Schleg. Phys. Serp., Engl. Transl, 
p. 179, pi. 11 . figs. 19 & 20, 

Dendraspis negleciiis Bocage, Hei’p. Ang. p. 138, pi xv. fiig. 2. 
Dendraspis jamesomi Bouleng. t. c. p. 436. 

Tropical Africa, fiom Nigeria and Uganda to the Congo and 
Angola. 

2. Deitdraspis angusticeps. 

Naia angusticeps A. Smith, 111. Zool S. Afr , Kept pi. Ixx. 
JDeiidraspis angusticeps Bocage, Herp. Ang. p. 140, pi. xv. 
fig 3 ; Bouleng t. c. p. 437. 

East and Central Africa, Angola. South Africa. 

Family VipebidjE. 

Synopsis of the Genera. 

I Eyp moderate oi laige, sepaiated from the upper labials hy snbocnlais , ventrals 
less than 180 

Upper sursace of head cova’ed, with laige symmetiical shields; 

pupil round , Oausus. 

Uppei surface of head coveied with scales j pupil vertical , sub- 
caudals in two rows Bitu 

Upper siuface of head covered with scales, pupil vci-tical; sub- 
caudals single , tail piehensile Athens, 

II. Eye minute, with lound pupil, upper surface of head 
covered with larp symmetncal shields , no loreal , a small 
prsBoculai usually piesent , ventrals 178-366 Atractas2m 

1 Oausus. 

"Wagl. Syst, Amph. p. 172 ; Bouleng. Oat. Sn. hi. p. 465. 
Synopsis of the Specks 

I. Scales in 17 rows oi moie, subcaudals all oi greater pait in two rows 
Snout obtuse, moderately piomiiient, ventrals 120-156 O i homheatvs. 

Snout pioniinent, often moie oi less distinctly turned up at tbo 
end, scales in 19 to 22 lows; ventials 134-162 . . C, restmns. 

Snout promiiieut, more or less turned up at the end , scales iii 
17 lows, veutRils 110-125 O, defihppii 

II. Scales in 15 rows, subcaudals single , , C lichtcnstcinii. 

1. Oausus rhombeatus 

Sepedon rhombeatus Licht. Verz. Boubl. Mus. Berl. p. 106. 
Causus rhombeatus Bouleng. t. c. p 467 . Bocage, Herp Ang 
p. 145. 

Tropical and South Africa. 

2. Oausus resimus. 

Eeterophxs resimus Peters, Mon. Berl. Ac. 1862, p. 277, pi. , 

fig. 4. 

Causus resimus Bouleng. t. c. p. 468 ; Bocage, op, cit. p. 148. 
East and Central Afi’ica, Angola. 
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3. OAUSCS DEFILIPPir. 

Heterodon defilippii Jan, Arch. Zool. Anat. Phys, ii. 3862,. 
p 225. 

Oamm defilippii Bouleng. t. c. p. 469. 

East and Central Africa, S. Ehodesia, Transvaal. 

4. Oausus liohtensteinii. 

Aspidelaps liohtensteinii Jan, Bev. et Mag. Zool, 1859, p. 511. 
Gausus IvihUnsteinii Bouleng. t. c. p. 470. 

Tropical Africa, from the Gold Coast and Uganda to the Congo. 


2. Bitis. 

Gray, Zool. Miseell. p. 69 ; Bouleng. Cat. Sn. iii. p. 492. 


Synopsis of the Species, 

I. Oue or two senes of scales between the nasal and the rostial. 


Hostiils directed entiielj upwards , scales in 29 to 41 rows 
Nostiils directed upwards and outwards ; scales in 25 or 27 rows 
Nostrils directed upwards and outwards , scales in 22 to 29 rows , 
an eiect boru-like scale above the eye (rarely absent) 

II Foui or five senes of scales between the nasal and the lostral, 
scales in 33 to 41 rows 

A single enlaiged, sometimes hoin-like scale above the intemosal, 
111 contact with its fellow 

Two or three enlarged, hoiu-like scales abo\e the internasal, 
usually with small scales between them and their fellows 


JB. anetatis 
B peHngtteyt,. 

B eatidahs. 


B gahomca 
B naaicorms 


1. Bitis arietans. 

Vipera arietans Merr. Tent. p. 152 ; Bocage, Herp. Ang. 
p. 149. 

Bitis arietans Bouleng. t. c. p. 493. 

Tropical and South Africa ; Southern Arabia. 

2. Bitis peringubyi. 

Vipera peringmyi Bouleng. Ann. & Mag. N. H. (6) li. 1888,. 
p. 141. 

Vipera keraldioa Bocage, Herp. Ang. p. 151, pi. xvi. fig, 1. 

Bitis peringmyi Bouleng. t. c. p. 495. 

Angola, Diunaraland, Kalahari. 

3. Bitis gaudalis. 

Vipera caudalis A. Smith, III. Zool. S. Afr., Bept. pi. vii. ; 
Bocage, Herp. Ang. p. 450. 

Bitis caudalis Bouleng. t. c. p 498. 

Angola and South Africa. 

4. Bitis gabonica. 

Echidna gabonica Dum. & Bihr. Erp. Gen. vii p. 1428, 
pi. Ixxx. b. 

‘ Proc. Zool. Soo.— 1915, No XVI. 


16 



222 


ME. a. A. BOULBNGBE ON 


Bitis gahomca Boiileng. t. c. p. 499. 
yipercf, rhinocerod Bocage, Herp. Ang. p. 149. 

Tropical Africa. 

5. Brris nasigoenis. 

Ooluher nasicornis Shaw, Nat Miscell. iii. pi xciv. 

Bttis nasicornis Bouleng. t. c. p. 500. 

Tropical Afiica. 

3. Athbkis. 

Cope, Proe. Ac. Philad. 1862, p. 337 ; Bouleng. Cat. Sn. iii. 
p. 508. 

Two species ; — 

Scales in 16 to 23 lovvs , gulai scales ationgly keeled . A squamiger. 

Scales in 25 to 33 rows, gular scales smooth or very feebly keeled A mtschet. 

1. Atheeis SQUAMIGBE. 

Echis squamiigera Hallow. Proc. Ac. Philad. 1854, p. 193. 
Athens squamiger Bouleng. t. c. p. 509 ; Bocage, Herp. Ang. 
p 152. 

"West Africa, from Calabar to Angola, Central Africa and 
Uganda. 

2. Atheeis nitsohei Tornier, Zool Jahrb., Syst. xv. 1902, 
p. 589. fig. 

Athens woosnami Bouleng. Ann. & Mag. N. H. (7) xviii. 1906, 
p. 37. 

Belgian Congo, N.W. of L. Tanganyika, Mt. Euwenzori, 
western parts of German East Africa. 


4. Ateactaspis. 


P- 


A. Smith, III. Zool. S. Afr., Kept ; Bouleng. Oat. Sn. iii. 
510. 

Sgnopsis of the Bpecies, 


I Anal divided ; all or most of the subcaudols paned , snout lounded 
A Second low er labial sepaiated from its fellow by the chiu.sliiclds 

Scales in 19 to 21 lows; ventrals 200-236 , , , A oongioa. 

Scales in 23 to 27 rows , ventrals 217-257 A, irregvXarts 

B Second lowei labial forming a suture with its fellow ; 

scales in 21 to 23 rows , ventrals 333-366 A, Jieteroclnlus. 

II. Anal entne, all or most of the subcaudals single. 

A. Postocular lu contact with a large tempoial. 

1 First lowei lahial foiming a sutme with its fellow behind the syraphyeial. 

Snout veri prominent, cuneifoim , second lowei labial very 
large, foiming a suture with its fellow, scales in 23-27 
rows, ventrals 178-193 . A.eorpuUnta 

Snout prominent, subcuneitbrm , third lower labial very 
large; veil ti ala 221-260 A Uhronu. 
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2. SymplivBial lu contact vtitli the chin-shields , snout rounded, scales lu 
23 to 25 rows , veutrals 240-242. 

ApitBoenlar A katanga 

No praiocular A, coarti. 

13. Temporals small, 2 or 3 snpei'posed in fiont; snout 
prominent, subcuneifoi m , scales m 20 to 37 rows , 
ventrals 212-245 . A. mierolepidota. 

1 ATRAcrASPis CONGICA Peters, Mon. Beii. Ac. 1877, p. 616, 
pi. — , fig. 2 , Bocage, Herp. Ang. p. 142 ; !!^ouleng. t c. p. 513. 
Congo, Angola. 

2. ATRAOrASPIS IRREGULARIS. 

Ela^s irregularis Reinb. Vid. Selsk. Skrift. x. 1843, p. 264, 
pi. hi. figs. 1-3. 

Atractaspis irregularis Bouleng. t. c. p. 513; Bocage, op. cit. 
p 143. 

West and Central Africa, from the Gold Coast and Uganda to 
the Congo, 

3. Atractaspis HBTERocniLiTS Bouleng. Ann. Mus. Congo, 
Zool 11. 1901, p. 13, pi. V. fig. 1. 

Like Tanganyika ; Cameroon, 

4. Atractaspis corpulexta. 

Brachycramuni corpuhntum Hallow Pj’Oc Ac. Plnlad, 1854, 
p. 99. 

Atiactaspis corpulentus Bouleng. Cat. Sn. hi. p. 514. 

West Africa, from Libeiia to the Congo. 

5. Atractaspis bibroxii A. Smith, 111. Zool S. Afr., Kept, 
pi. Ixxi. ; Bouleng t. c. p. 515 ; Bocage, Herp. Ang. p. 141. 

Congo, Angola, and South Africa. 

6. Atractaspis kataxg^e Bouleng Ann. Mus. Congo, Zool. 
11 1901, p. 13, pi. V fig 2. 

Katanga , German E. Africa. 

7. Atractaspis coarti Bouleng t. c p. 14, pi. v. fig. 3. 

Lake Tanganyika. 

8 Atractaspis microlepidota Gunth. Ann. & Mag. H. H. (3) 
xviii. 1866, p. 29, pi. vii ; Bouleng. Cat. Sn. iii. p. 517. 

East and Central Africa (Lake Tanganyika). 
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17. The Artificial Formation from Paraffin Wax of 
Structures resembling Molluscan Shells. By J. T. 
Cunningham, M.A,, P Z.S. 

[Received January 26, 1916 Read March 23, 1916 ] 

(Text-figures 1-5.) 

In December last Mr. R. H. Burne exhibited before this 
Society some specimens of forms assumed by paraffin-wax when 
cooled, which resembled in a striking way in shape and markings 
the shells of Molluscs. These specimens were presented to 
Mr. Bume by Herr 0. XT. Ariens Kappers, of the Sencken- 
bergisches Institut, Frankfurt a. M., and they are described by 
him in a paper published in the Zeitschrift fur Allgemeine 
Physiologie in 1907, In that paper no information is given 
concerning the conditions under which these structures are 
formed, it being merely stated that they are produced when the 
melted paraftin-wax solidifies. The shells imitated are stated 
to be Lamelhbranchs, Gastropods (operculum of Turho\ and 
Brachiopoda. Seeking the explanation of these resemblances, 
Herr Kappers adopts the conclusion of Harting and Bedermann 
that the form and characters of molluscan ^ells, as well as 
those of otoliths, egg-shells, and the skeletons of Foraminifera, 
Alcyonaiia, and Echinoderma, are due to the aggregation of 
crystals of calcium salts formed within a colloid medium, the 
crystals being of a special land called sphsero-crystals or ealco- 
sphaarites. He maintains that paraffin-wax shares with calcium 
salts the property of forming sphserocrystals, and that the forma- 
tion of crystals from a solution takes place in essentially the 
same way as in the solidification of a molten mass. Moreover, 
there is a further resemblance in the viscosity of the mother 
liquid, the form which a crystal assumes being more or less 
influenced by the resistance which its particles encounter in its 
formation In molten substances unequal terminal surfaces of 
the crystals, causing bending and distoition of the forms of the 
larger crystals formed by means of the smaller, also occur as m 
viscous solutions. 

Kappers believes that the I'apid cooling which is specially 
effected for histological purposes is favouiahle to the production 
•of the forms under discussion, because the crystals are then 
formed in the viscous medium of the cooling substance, whereas 
in slow cooling normal crystals have time to form. It will be 
seen below that my experiments are in contradiction to this, for 
if the melting-pomt of the paraffin is high it is more difficult to 
•obtain shell-like masses. 

In the discussion that follow'ed Mr. Bume's exhibition and 
desci'iption of the specimens exhibited, I expressed the conclusion 
from the appearance of the specimens that their form and 
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markings were not to be explained by any effect of crystallization^ 
but were due, as m the case of molluscan shells, to the successive 
addition of accretions in a particular direction. The resemblance 
to molluscan shells consisted in {a) external form, (6) markings. 
In form the plates of paraffin resembled in some cases Lamelli- 
branch shells, varying as these do m the proportion of breadth to 
length, and the narrower ones were more like Brachiopod shells. 
In all cases there was a prominence corresponding to the umbo 
of a shell. One specimen had a spiral twist like that of a 
Gastropod, only flatter; Kappers compares it with the spiral 
operculum of Turho. "With regard to markings, all the specimens 
showed parallel or rather concentric lines or strim, having in the 
Lamellibranch-like forms the umbo for a common focus, in the 
spiial forms being parallel to the edge. These lines are closely 
similar to the lines of growth in molluscan shells, except that they 
are slighter, not forming such projecting ridges as in true shells, 
and never as in the latter furnished with spines or processes. 
One important difference between the paraffin simulacra and real 
shells, was that while one surface in the former was convex and 
bore the concentric markings, the other was in all cases flat, 
though not smooth, in fact was precisely similar to the free 
surface always formed when a mass of molten paraffin-wax is 
cooled in a vessel or a mould. In a shell the inner surface is 
always concave and smooth. 

It seemed to me that the paraffin plates or simulacra of shells 
consisted of successive layers superimposed one on another, each 
succeeding one being larger in area than the one below, and the 
lines on the convex surface being the edges of the successive 
layers. If this were the case, there would be a real, though not 
an exact, resemblance between the paraffin masses and molluscan 
shells, for it is well known that in the growth of the latter 
additions are made both to the edge and to the inner surface ; 
the mantle secretes over its whole surface, and as it grows each 
successive layer is larger than the preceding and extends beyond 
its edge. 

Something was said by Mr. Burne about the paraffin simulacra 
having been formed by cooling with water, and I therefore made 
experiments by pom in g molten paraffin-wax into water. The 
success was immediate : the wax is lighter than water and 
therefore floats, and when the cooled mass was taken out it "was 
in all respects similar to the specimens obtained by Kappers. 
The exact shape of the mass depended on the way in which the 
molten mass was poured into the water. If it Avas poured down 
the side of the basin the mass remained attached to the latter, 
and the flow extended away from it . then the shape resembled 
that of a Brachiopod shell. "When the wax was poured on to the 
free surface of the water, it spread out more evenly and took the 
form of a cockle or pecten The first wax to touch the water 
forms the umbo, that which follows flows over it and spreads out 
in ever widening layers. The stream of wax must always be 
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kept running on to the mass already on the surface of the water, 
otherwise a long irregular band is produced which has no 
particular interest. I have not been able to make the wax flow 
equally all round the umbo, to produce a resemblance to the 
limpet shell, because such a mode of flow would be a case of 
unstable equilibrium; the force of the flow is never perfectly 
vertical to the surface of the water, but always tends in one 
direction or another and drives the mass away fiom the point of 
contact with the stream. 

In order to produce spiral forms precisely similar to those 
described by Kappers and exhibited by Mr. Burne, I took a 
round jar full of water and stirred the latter so that it revolved, 
and then poured the wax on to the surface near the centre. As 
the mass is rather flat, the wax being much lighter than water, 
the form produced resembles, as Kappers mentions, a spiral 
operculum like that of Turho^ and not an ordinary Gastropod 
shell. When the water is stirred in a right-handed direction, 
the spiral is right-handed, and when the water is stirred in the 
opposite way the spiral of the paraffin plate is left-handed. This 
alone is sufficient to prove tlmt the resemblance to a shell has 
nothing to do with crystallization, since the direction of the 
spiml merely depends on the diiection in "which the water is 
revolving. It is to be noted that as one looks down on the 
paraffin plate, the direction of its spual is opposite to that of 
the water, for when the water is moving in a right-handed 
revolution the movement of the water carries the wax that first 
falls to the right, and the additions are made to the left; but the 
form of the spiral shows on the lower surface of the plate of wax, 
and, of course, when the plate is leversed after it has solidified 
the spiral appears right-handed. In some cases I obtained 
spiral forms which closely resembled the internal surface of the 
operculum of Turbo. The outer surface of this structure is 
smooth and flat, though it shows the spiial direction of growth, 
but the inner surface bears a prominent spiral ridge. By 
pouring the wax at the outer edge of the revolving mass on 
the water, I obtained plates with a similar prominent spiral 
ridge. 

The concentric lines on the convex surface of the mass are, as 
in the moUuscan shell, lines of gi’owth or accretion, but their 
formation requires explanation, since a continuous flow over a 
smooth surface like that of water, while it would account for the 
shape, would not be expected to show any lines on the surface in 
contact with the water. The lines aie due probably to the 
combined eflEect of surface tension and the slight contraction of 
the edges of the solidified layer in contact with the water. The 
molten wax is unable to flow immediately over the edge of the 
solidified layer, but is heaped up above it until its pressure is 
too great for the surface tension, when it flows over and comes 
into contact with the water, and then the process is repeated. The 
vibration of the water caused by the fall of the wax may have 
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some effecb in determining the rhythm of these successive flows, 
but when the wax falls from a slightly greater height the effect 
of the vibrations is seen in a series of large knobs on the lower 
surface of the paraffin mass. 

Although, as remarked above, Kappers does not describe m his 
paper how the shell-like masses were formed, he gives some 
information on this question in a private letter to Mr. Burne, 
which that gentleman has kindly sent to me. In this letter 
Kappers states that since he obtained the specimens by accident 
he has from time to time tried to make them’ purposely, but 
always failed. They were formed by molten wax that escaped 
between the embedding mould and the zinc table on which it 
rested, the molten wax “coming soon in contact with water 
{aqueduct water).” I presume that aqueduct water means what 
we call tap-water. He goes on to say that it must be possible to 
make the shapes purposely, that he tried to do this in watch- 
glasses floating on water, and got some “which showed the 
principle very clearly but were not nearly as nice as those 
obtained by accident.” The paraffin he used was a mixture of 
2 parts melting at 58° 0. and 1 part melting at 42° C. That 
which I used melted at 52° 0. 

From these remarks of Herr Kappers it seems to me quite 
•certain that the specimens he obtained were formed in the same 
way as mine, namely from molten wax flowing on to the surface 
of water. He gives a sketch showing the embedding mould 
resting on the metal table, but I presume from his remark about 
water that the edge of the zinc table overhung a vessel of water, 
such as a sink, and that the escaping wax flowed from the edge 
of the table on to the surface of the water. It is certain that 
no shell-hke forms are produced by the wax cooling on a solid 
surface ; I have tried this, and the only result is a plate of wax 
of fairly uniform thickness of rounded outline and no special 
markings either on the upper or lower surface. 

I have also tried the effect of pouring the wax into watch- 
glasses floated in *water, and found that concentric lines are 
produced on the surface in contact with the glass. The lines in 
this case are more circular round a centre in the middle of the 
watch-glass, but they are not so distinct and regular as when the 
wax IS poured on to water. Their explanation is I believe the 
same as in the latter case. 

Although I think it is quite evident from the facts and ex- 
periments above discussed that the form and markings of the 
shell-hke masses have nothing at all to do with crystallization or 
the forms of ciystals, I have made some investigation of the 
crystalline structure of the solidified wax, and give here the results 
of this investigation. The crystals of the wax can be seen in thin 
sections cut from a block, and have the form of elongated prisms. 
A simple way of obtaining these crystals is to melt a little of the 
wax on a microscope-slide and allow it to cool of its own accord, 
and then examme it with the microscope. The prisms are then 
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seen to be aggregated in star-like clusters, very much like snow- 
crystals, or the crystals of ice formed on a frosted window-pane. 
A diagram of this arrangement is shown in text-fig. 1. This is 
the arrangement assumed by the crystals after slow cooling, 
when no special methods are used to accelerate the cooling. I 
have carefully compared by means of sections cut vertically or 
parallel to the free sui’faces, (1) one of my shell-specimens, (2) a 
block formed by pouring the molten wax into a metal mould, 
the block being about | in. long by | in. wide, and cooled 


Text-figure 1, 



Diagram of stellate arrangement of prismatic crystals of paraffin-wax in 
the superficial portion of a spontaneously cooled mass 


spontaneously. I find that in a vertical section from the shell- 
specimen taken about the middle of the mass, the same stellate 
arrangement of crystals can be seen. The same arrangement 
also occurs in a section from the exposed surface. A portion of 
the lower surface, i. e. that which is suddenly cooled by contact 
with water, however, shows a different appearance, namely, a 
number of short irregular lines at angles to one another, marking 
out polygonal areas which may be the bases of crystals extending 
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vertically into the interior (text-fig. 2). These lines and areas 
have no relation whatever to the concentric lines or markings 
which resemble those of molluscan shells, these markings con- 
sisting of ridges and depressions on the surface, while the others 
are microscopic and in the substance of the wax. 

In a vertical section from the central part of the block cooled 
slowly in a metal mould, the stellate arrangement of the crystals 
IS visible near the free surface, and a portion of the surface shows 
the same structure. When a superficial section of one of the 
lateral surfaces, or the base is examined no such structure can 
be seen, in fact crystals cannot be made out distinctly at all, the 
whole appearance is granular and compact. 

Text-figure 2. 





Diagram of appearance under microscope of portion of the lower surface of a 
shell-like plate of paraffin-wat, cooled by contact with wntei. 


My conclusions from these observations is that the large 
prismatic crystals are formed where the cooling is slow and that 
they assume the stellate ariangenient where there is most freedom 
of movement, i, e. near or at the free surface, as on a glass slide 
or at the surface of a block, or floating shell-like mass. On the 
other hand, where the cooling is rapid, as at the surface in contact 
with water or in contact with the metal of the mould, neither 
large crystals nor stellate arrangement is to be seen, the structure 
is more compact, apparently because the wax becomes solid at 
numerous closely crowded points at the same time, and crystals 
it toimed at all are very minute. I have not been able to see any 
mdications of crystals having any approximation to a spherical 
torm, which I presume is the meaning of sphmro-crystals. I am 



WAX SIWIILACBA OF SHELLS. 


231 


inclined to think that the surface of a block of paraffin-wax in 
contact witb a metal mould is cooled as quickly or even more so 
than that in contact with water, at least in a cold room in January, 
for the metal is a better conductor of heat than water, and is at a 
low temperature to start with. If the form assumed by the block 
was determined by the form of ciystals the effect should be visible 
on the free suiface of either a block in a mould, or a mass on the 
surface of water, for here the wax is free to take any form, 
whereas elsewhere it takes the form of the surface in contact 
with it. It is to be noted that Kappers gives no observations on 
the form of crystals in paraffin-wax, and makes no attempt to 
show that the foim of his shell-like masses corresponded to the 
form or aggregation of the crystals of which they were composed. 

With regard to the view that the foims in question are 
dependent on rapidity of cooling, certain experiments which I 
made with substances of a higher melting-point are important. 
It is evident that the greater the difference of temperature 
between the cooling medium and the melting-point of the molten 
substance, the more rapid and sudden will be the solidifying of 
the latter. Now I tried making the shell-like structures with 
hard paraffin, that is with paraffin-wax of a high melting-point, 
namely about 60® C , poured on to cold water, and the attempt 
was a failure. The wax cooled so rapidly that the edge of the 
cooled lower surface pi 03 ected above the water and the molten 
wax flowing on to the cooled portion was piled up on it and then 
ovei flowed irregularly ; finally, as cooling proceeded further, after 
the pouring was finished, the edges of the cooling mass curled 
rapidly inwards owing to rapid contraction, and the shape was 
entiiely spoiled. By pouring the same paraffin on to warmed 
•water, shell-like foiius were produced, thus showing that rapid 
cooling was not the essential condition. I also experimented 
with bees’-wax, of which the melting-point is over 100® 0., and 
with this material nothing resembling the shell-like structures 
could be obtained, simply because when poured on to water the 
wax became at once solid all through and only irregular masses 
were produced ; the wax would not flow evenly over the solidified 
layer in contact with the water, but formed a tangle of solidified 
cords. 

The causes of the assumption by paraffin-wax of these shell-like 
forms aie, as I think I have shown, purely physical, and in itself 
the subject may seem to be of slight iinpoitance and to have 
little bearing upon zoology. But the subject acquires considerable 
zoological importance from the fact that the phenomena have been 
adduced in support of the view that the forms of molluscan shells 
are determined by the form and behaviour of the crystals of 
which their inorganic part is composed. For such a view the 
phenomena discussed in this paper afford no support whatever, 
and the doctrine itself has no scientific foundation. Considering 
the diversity of molluscan shells in general, the different shapes 
of Lamellibranch shells, the torsion of the Gastropod shell, and 
the variety of the spimls shown among the Gastropoda, the thii’d 
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type and included diversity in the shells of Cephalopoda, etc., it 
IS impossible to suppose that crystals or sphsero-crystals should 
aggregate themselves in modes of corresponding diversity of type 
and detail merely because they were formed in a colloid medium 
Moreover, we know that the form of the shell is determined by 
the mantle, the border of which secretes an organic layer of 
conckiolin, and this has the specific form of the shell before 
calcification takes place in it at all. Lastly, no leason has been 
given why the form or aggregation of crystals should produce the 
characteristic parallel or concentric markings on molluscan shells, 
which correspond to the edge at which growth takes place, each 
of which has, in fact, at some previous moment in the growth of 
the shell been its extreme edge. These markings are in fact 
evidence that the growth of the shell is not perfectly continuous 
but intermittent, although we do not know fully the causes of 
this rhythmical periodicity in the growth except in the annual 
markings That the forms of spicules such as the three-, four-, 
or six-rayed spicules of sponges, may be determined by the form 
and aggregation of crystals, seems probable enough, but this is 
quite a different question from that of the form and markings of 
molluscan shells, which are determined b)' the extent and the 
physiological activities of the shell-secreting epithelium. 

In text-figs 3 & 4 I have given diagrams which show on an 
enlarged scale the mode in which growth takes place in a 
molluscan shell, and in one of the imitation shells of paraffin- 
wax, respectively. In the mollusc the edge of the mantle 
secretes conchiolin only, the periostracum ; and for reasons, not 
so far as I know discovered, the growth of this edge is not 
uniform and continuous, but is stationary for a time, and then 
starts again not quite in the same direction, but the mantle 
leaves the extreme edge of the periostracum projecting and 
secretes a new band starting from the lower surface of the 
preceding band. In certain cases, as is well known, the edge of 
a band at certain intervals may be fringed with long spines or 
processes, as in Gardium. echinaUvn. "When the extreme border 
of the mantle has extended to a certain distance beyond its former 
limit, the next internal band of the mantle conies into contact 
with the band of periostracum just secreted, and forms on the 
inner surface of this an addition to the prismatic layer of the 
shell. When the next growth-movement of the mantle takes 
place, the prismatic-forming region passes out to the new border 
of periostracum, and the prismatic band just formed becomes 
covered by the region of the mantle which secretes the nacreous 
layer. The successive processes of secretion are shown in text- 
fig. 3 A, where c is the extreme band of periostracum in process 
of secretion, 6 the preceding band with the prismatic layer added 
to it, a the band preceding h, to which a single layer of nacreous 
shell-substance has been added. It is to be noted that in the 
true shell, as also in the wax imitation, between the more con- 
spicuous lines of growth, which alone are indicated in the 
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Text-figure 3. 



B 



Comparison of fcnrm, markings, and structure in a mollusran sliell, and artificial 
mitatioii of the same in paraffin-wax, 

A, Diagram of section of a Lamellibranch shell. The outei line represents the 

periostracum which is nncalcified, and usually worn away except near 
the growing edge, which is on the right of the diag^ram The layei 
indicated by vertical strokes is the prismatic layer, the caned contiiuious 
lines repiesent successive layeis of the nacreous substance which lines the 
inner surface of the shell 

B. Section of a shell-hke plate of paraffin-wax. The convex surface marked w ith 

depressions at ie?ular intervals, is the lower surface in contact with the 
water; the horizontal surface is the upper surface, exposed to the air 


Text-figure 4. 



Photogiaph of a ‘ shell’ in paiaffin-wax resembling a Lamellilimnch shell 
such as a cockle 
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rliagrams, there are numerous minor or secondary lines, so that 
each band, or wave of growth, is made up of a number of 
smaller bands, just as on the sea the larger wave has smaller 
waves on its surface. 

Text-figure 5. 



Pliotogiaph of a spiral ‘ shell ' iii parafiin-waT, resembling a (Jnstiopod, but much 
flatter more similai to the operculum ot 2?Mj‘6e 

In the wax imitation of the shell the markings are purely 
superficial, as shown in text-fig 3 B. If the layer of wax on the 
surface of the water at each successive moment of time were 
solidified before the next were added, the mass would consist of 
superimposed layers corresponding to the lines of ‘ growth ’ on 
the surface , but this is not the case, only the marginal incre- 
ments are solidified, the internal mass remains as a quantity of 
liquid wax without structure and cools into a single mass. 

In conclusion it may be pointed out that the only resemblance 
between the real shells and their wax counterparts, is that they 
are both formed by successive accretions to the edge . the marks 
of the boundaries of these accretions are due, in the case of the 
wax to interruptions of the flow by cooling of the lower layer and 
surface tension, in the case of the real shell to ‘ waves’ of growth 
of the causes of which we ai'e quite ignorant. 

The photographs in text-figs. 4 & 5 were taken by my honorary 
^istant, Mr. H. G. Billinghurst, to whom also I am much 
indebted for assistance in carrying out the experiments. 
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18. The True Coracoid. 

By the late R. Lydekker, F.R.S., F.Z.S. 

[Received February 10, 1915 Bead March 23, 1916.] 
(Text-figures 1 & 2.) 

Morphology. 

In view of the long-standing existence of two diametrically 
opposite interpretations of the homology of the ventral elements 
or element* in the shoulder-girdle of vertebrates other than 
fishes, it is high time that morphologists should decide which 
they will adopt. It may be premised that the element (which- 
ever it be) in the shoulder-girdle of the monotreme mammals and 
Permo-Triassic mammal-like reptiles entitled to bear the desig- 
nation coracoid must be the one coiTespondmg to the coracoid 
process of the human scapula, which is the type of that element. 
By anatomists generally the posterior ventral bone in the mono- 
treme shoulder-girdle has been regarded as representing the 
true coracoid, and the anterior bone consequently considered 
as a superadded element, under the designation of precomcoid oi 
epicoracoid ; the single ventral element in the shoulder-girdle of 
bu’ds and post-Triassic reptiles being identified with the one 
termed coracoid in the monotremes. 

These identifications were disputed by myself in the Society’s 
Proceedings for 1893 (pp. 172-4), where, upon the evidence of a 
distinct comcoidal element in the shoulder-girdle of a sloth, it 
was held that the so-called epicoracoid of the monotremes and 
inammal-like reptiles corresponds to the coracoid process of the 
human scapula, and is thus the true coracoid. Consequently, the 
bone in the aforesaid groups to which the latter name had been 
applied must receive a new designation, and the name meta- 
coracoid was suggested for use in this sense. These homologies 
will be apparent from my original figure, of which a portion (text- 
figure 1) is herewith reproduced. A further inference was that 
when only a single ventral element is present in the shoulder- 
girdle, as in birds and post-Triassic reptiles, this, on account of 
having been identified with the posterior element in the mono- 
treme shoulder-girdle, must also be a metacoracoid. 

Among the great majority of naturalists these identifications 
have failed to gain acceptance. Recently, however, Prof. S. W. 
Williston, of Chicago University, who has devoted special 
attention to the osteology of the mammal-like reptiles, has accepted 
in his ‘ Water Reptiles of the Past and Present,’ t my inter- 
pretation of the homology of the elements in the shoulder-girdle 

* When tbe singular is used, refeience is to one side only of the body. 

+ Chicago, 1914 
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of monotrenies and inammal-like reptiles, as is made clear by the 
accompanying diagrammatic illustration (text-fig. 2), reproduced 
fiom his fig. 19, p. 36. His researches, however, indicate that 
when one of the two ventral elements m the shoulder-gudle 
disappears, it is the posterior (and not, as previously supposed, the 
anterior) bone which is lost. This degeneration — as a preliminary 

Text-figure 1. 



The right side of the shoalder-girdle of Dicynodon. 

sc, scapula j a, acromion of scapula, e, coiacoid, me, metacoracoid , f, coraco- 
scapular foramen, gl, glenoid cavity. 

to the ultimate disappearance — of the hinder element is exhibited 
in his figure, which illustrates a type in which the degeneration 
of that element has already become conspicuous, whereas in my 
original figure (text-fig. 1) the hinder element is fully as 
large as the front one. Consequently the element in birds and 
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post-Triassic reptiles universally known as the coracoid is 
entitled to retain that designation, as being the hoinologue of the 
human coracoid process and its equivalent the true coracoid of the 
monotremes and mammal-like reptiles ; and the more extensive 
change of nomenclature advocated in my original article thereby 
avoided. 


Text figure 2. 



The light side of the shoulder-gudle of a Mammal-like Beptile {Bimefmdon) 
Sc, scapula, Cor , coiacoid , Jfcor, metacoracoid (Piom Willititon ) 


Proc, Zool, Soc. — 1915, No, XYII. 
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19. A. Note on the Urosfcyle (Os Cocvygeiim) o£ the Aniiionh 
Amphibia. By Geo. E. Nicholls, D.Se., F.L.S., late 
Piofejssoi of Biology, Agra College, Agra, fndia *. 

[jSeceued Januaiy 20, 1915 • Eead Apiil 13, 1915,] 

(Tjext-figure J ) 

MoRPHOLpGY. 

It is, I believe, generally supposed that tlje ijeiiral canal in 
the Anura ends blindly in the urostyle. That this is not ti’iie of 
liana temjiprana — at any late, in the young animal — I ascertained 
so far hack as 1910, when exaipining sections (cut sagittally) 
through small frogs. In these geetionfi the filmn terminale is seen 
lying uncovered (except for conupctivis tigsue) upon the doisal 
surface of the prostyle. 

At that time, lipwever, I paid no further attention to the 
matter, assuming that this ivag meiely ^ transient ^condition in 
the young animal ni which the absojrpti.pn of the terminal 
portion of the filum terminale was not yet completed. I imagined 
that the resorption of tissues, which causes the disappearance 
of the tadpole-tail, would contipup, and that, finally, what le- 
mained of the terminal fllamei>Sb would become entirel}’’ encased 
in bone. Unaccountably, it did not theiji occui to me to examine 
the adult urostyle. 

While 111 India, hoiyever, I hg-d occasion to examine closely 
the urostyle of Rana tig) ina, the type commonly dissected in my 
laboratory there 

The urostyle of this species diflers from that of Rana iewpo- 
rarta in the exceedingly variable occurrence of the paiied per- 
forations, which, in the latter species, admit of the exit of the 
tenth pair of spinal nerves. These peifoiations ax’e, in Rana 
tigrina, fiequently absent (text-fig. 1, a, c, d). When piesent 
(text-fig. 1, 6, X.) they aie extremely minute, and commonly, upon 
one side or the other, the external opening leads only into a 
blindly-endiiig canal 

It was w’hile engaged in studying the uiostyle in connection 
with this matter that I noticed that the neural canal tinned 
upwards very sharply, and apparently extended quite to the 
doisal maigin of the bone. The position and extent of this 
passage is clearly indicated (in the fiesh condition), thiough the 
thin tiauslucent bone, by the deeply pigmented meningeal 
sheath of the filum terminale and its i elated blood-i e'»sels. 

A recollection of the perfoiated condition of the mostyle 
which I had obaeived iii the young U temporal la led me to 
examine the uppei maigiii of the uiostyle with the aid of a 
poweiful lens. 

* Coinumnicdted bj Pi of Aktiiur DeiiDY, b Sc* , P R S F Z R. 

IT’* 
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The exftmination immediately revealed the fact that for a 
considerable distance upon the narrow cie&t of the bone theie 

Text-figuie 1. 



In a the po‘!itioii and extent of the iieuial canal, as seen picallv in l.itoial view, of 
the uiO'«tyle ot liana fujrtna aie leprescnted, X 1 i > b, o,d lepiesoiit variations 
not intieiiueutlj touiul, also Xli In a',d' the moshyles a and d aiu loine- 
sented as seen fiom above, but the si/e of the doisul opeiniig of the iieuial 
canal and the width ot the doisal tuiiow (in which lies the tieouud ot the hlinn 
tuinimide) aie gre.itlj' e\aggeiated. 

n e indicates a bristle inserted in the neural canal and emerging doisally (In h 
the neural canal within the uioatyle is shoit and wide, and the e\tieme ])0«i- 
tioiiN, toiHaid and bnckwaid, ot the bustle are shown) Actually, within the 
canal, the bustle is indicated by an inteimpted line 
The black line y/'i indicates the csteiit ot the doisal fuiiow (the nncoveied jios- 
teuoi extension ot the nenial canal) which lodges the end ofthotihim teuuuiule, 
in d (and d') apaitotthis tiurow has been looted m, leaving above it oiilj .i 
verj shallow' gioove, c//", conneeting an anteiioi opening ot the neuial canal, 
« c with the moie postciioi opemug, «.o 
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was a well-marked furrow. This furrow, which was deepest 
auteiiorly, began at a point just in fi-ont of the place where the 
nenial canal appeared to reach the dorsal surface (text-fig. !,«,«') 

The passage of a bustle definitely established the further i.ict 
that the neural canal in the specimen studied did not end bhnrlly, 
but, near the end of the first tim'd of the length of the bone, 
opened out into this groove or furrow upon the dorsal surface 
Thence it was continued nearly to the end of the middle thii d ot 
the urostyle as the open groove referred to (text-fig. 

In the fresh condition this groove is occupied (as I afteiwaids 
detei mined by means of seiial sections) by the extremity of the 
filum terminale, which thus has a position precisely similar to 
that which it occupies in the young R tempo? ana. The open 
groove, extending approximately along the middle thmd of the 
dorsal surface of the uiostylar crest, is thus aposteiior uncovered 
extension of the neuinl canal. 

An examination of a large number of nrostyles (34) of specimens 
of R. tigrhia showed that this terminal opening of the neiual 
canal was an absolutely constant feature, occiuiing even in 
specimens showing maiked abnoimality of the veitebial column. 

A point of diftereuce noted, howevei, was that in some speci- 
mens the dorsal fmiow was of much gi eater extent than in 
otheis In all it ended at appioximately the same point, but in 
some the fimow began neailv at the anterior extiemity of the 
bone (text-fig 1, S, d, d'). In some instances the doisi-vential 
dianietei of the iieuial canal was nnnsually Luge, and the canal 
then extended to the doisal margin of the urostyle at a point much 
nearei to its an tenor end (text-fig 1, b). In other examjiles the 
neiual canal, though not of larger calibie than usual, passed 
doisalwards much more abiuptly. In these latter the dorsally 
situated (exposed) groove for the filum teiminale was, lelatively, 
much longer. A condition, varying in a mannei precisely oppo- 
site to tins, also occurs in which the filum terminale passes 
backwards in a direction much moie nearly approaching the 
horizontal. In this case the uncoveied extremity of the neuial 
canal is, lelatively, extremely short (text-fig. l.c). In tliohe 
examples, hovevei, in which the neuiul teiminal filament luns 
for a considerable distance m this gioove upon the nppei margin 
of the urostyle, it is not always uncovered for the whole of that 
distance. Not infrecpiently delicate layer of bone roofs in a 
portion of the gioove anteiioily. In a single specimen theie was 
a small dorsal apeiture leading into the neural canal and situated 
far anteiiorly, separated from the open stietch of groove by an 
intei veiling bony roof (text-fig 1. d, d'). 

Such vai'iation in the extent of the dorsal open groove may 
peiliaps indicate that the number of fused veitebi le in tins region, 
in uliieb the neural arch is incomplete, is quite variable Behind 
the furrow the luostjle must, piesumably, be legarded as com- 
posed of fused centra only. 

On account ot the seventy ot the di ought pievailing at the 



242 


ON THE UROSrYLB OP THE ANUROUS AMPHIBIA. 


time, I was unable to obtain specimens 'of other locally occiUTing 
species of Anui.i, except a single specimen of Bufo imlanosUctiis 
Subsequently, 3 ust as I Avas leaving India, however,' I receuerl 
other specimens of Bujo melanostictns (2) fioin Piofe'^sov "Wood- 
land of Allahabad, and of Bitfo melanostictus (4) and B. mide)'- 
soni (2) from Piofessor Youngman of Lucknow. Prom London, 
Mr Biddolph sent me the hinder paits of the veitebral column 
of jRana escvlenta (2), R, tempai'ciria (2), and Bufo vnlgans (1). 

I have also examined a number of skeletons of the two latter 
species since my return to England 

In every case a cai’eful examination of the urostyle show'ed 
that the condition of the neural canal was precisely similar to 
that described above as obtaining m R. tigrvna In the case of 
ceitain of the smaller specimens (e g. R ieinporarici\ the aper- 
tuie through which the hluiii teiininaleeineiged from the tubular 
part of the neuial canal is extremely fine, .and the succeeding 
doisal fiiriow is represented by a very narrow* crevice. In 
seveinl cases, .although the opening could be made out, it was 
too fine even foi the passage of a hair. 

I have sectioned also the decalcified iii‘ost 5 *le of a single speci- 
men of Hyla arboo ea. The sectibns establish indubit.\bly that, 
in this specimen also, the filum ternunale extends on to the 
doissal suiface of the urostyle, upon which it lies altogether 
uncoveied bj* bone, exactly as in the similai sections of R. tempo- 
rana and R. tignna. 

There can be, I think, no doubt, therefore, but that this con- 
dition of the urostyle and filum terniinale aaiII piove to be normal 
for the Anura geneially. 
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20. On Two New Tree-Frogs from Sierra Leone, recently 
living in the Society’s Gardens. By Edwaed G. 
Boulenger, F.Z.S., Curator of Reptiles. 

[Recened Apnl 9, 1915 . Read Apnl 27, 1915 ] 
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Among a collection of Reptiles and Batrachians collected by 
Mr. Guy Aylmer, F.Z.S., in Sierra Leone last year and piesented 
by him to the Society, I found two frogs of the genus Bappia 
A\ hich have not hitherto been recorded. I propose for the one 
the name of Bcqjpia aylmeri, after its discoveier, for the other 
Rappia chlorostea, from the gieen colour of its bones, visible 
thiough the skin, a character well known in many species of Hyla 
and Psettdis, but ivhich has not been observed in any of the 
numerous representatives of the genus Rappia. 

Rappia aylmeri, sp. n. 

Head as broad as long Snout rounded, equal in length to the 
diameter of the eye. Tympanum hidden. Fingers veiy slightly 
webbed at the base. Toes half-webbed. The hmd-limb being 
carried forward along the body, the tibio-tarsal articulation 
reaches slightly past the eye Skin smooth, granular on the 
belly and under the thighs. Pale brownish above, uniform. 

Rappia chlorostea, sp. n. 

Head as broad as long. Snout squarely truncate, as long as 
the diameter of orbit. Loreal region almo.st vertical. Nostril 
near the end of the snout. Tympanum distinct, about half the 
diameter of the eve Outer fingers one-thiid webbed, toes two- 
thnds webbed. The hind-limb being carried forward along the 
body, the tibio-taisal articul.ition reaches to the tip of the snout. 
Tibia a little more than half the length of the head and body. 
Skin smooth, except on the belly which is feebly gianular. 

Green above; a silveiy dark-edged stieak running down the 
sides, pashing thiough the eye, extends fiom the snout to neaily 
the end of the body. 

The bones which are visible thiough the skin are of a blight 
green coloui. 




ON TWO NEW LICE 


245 


21. On Two New Species of Pohjplax (Anoplimi) horn 
Errypt. By Beuoe E. Cummings *, British Museum 
(Natural History) f. 

rileceued January 26, 1915, Read M.ircli 23, 1915 ] 

(Text-figures 1-16 ) 
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Introduction. 

The following clesciiptive paper on two species of Pohjjdax is 
based on a laige supply of spirit material collected on Acorn j/s 
cahinniis Geofl^ (Family Miuidaj), at Assuit, in Egypt, and 
forwaided by tlie Department of Public Health in Egypt to 
the Listei Institute of Preventive Medicine, by whom they 
weie subsequently presented to the British Museum through 
Mr. A. W. Bacot and Dr. G. F. Petrie. Both these species, 
which ate new, were foitunatuly collected in large numbeis 
in all stages of development, and it has been possible to present 
an account of the larvai and also of several features of interest 
111 the internal anatomy of the imagines ; unfoitunately, the 
specimens were so badly preserved as to make a study of the soft 
parts out of the question. 

It is to be hoped that in future collectors "will bear in mind the 
extreme value to systematists of a long series of specimens of 
the same species, pai-ticulaily in the case of ectoparasites like the 
Anopluia and Mallophaga, where so little is yet knoivn of the 
moi'phology, metamorphosi.s, and vaiiation 

Poly [da c oxyrrhynchns was the more numeious species, there 
being 918 adults besides numerous immatuie forms, as compared 
with only 360 P. hrachyrrhynchus. of which 75 were immature 
Both these species, which are quite distinct, were collected on 
the same host 

As-aociated in the tubes with the.se, and, according to the label, 
collected on the same host, were several fleas, one or two Psocids, 
many mites, and a Muscid fly. 

The Hon. N. 0. Rothschild has kindly identified the flea for 
me as Xeno2}sylla dieojns Roths., and my colleague, Mr. A S 
Hirst, refers tlie mite to Dermaiiyssns ceffyyticus Hnst 

The fly and the Psocids aie probably only accidental inclusions. 

* Commiunc.jterl l>v the Hetretar> 
t Publibhed hj perau^bion of the Tru&tees. 
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POLYPLAX BRACHYRRHYNCnUS, Sp B. (Text-figS. 1-3 ) 
ProjKn'tion of the sexes, c? d 57, $ $ 228, 75 immature. 
Percentage of males = 20, 

External Form. Male. (Text-fig. 1 ) — Jlecid - The prenntennal 
ai’ea is quite short, broad, a little rounded. Postantennal aiea 
parallel-sided, a little bioader than the preantennal area and 

Text-figure 1. 



'Polyplax hrachyrrliynclms Hale X 60 


broader also than the thorax. A small bay behind the antenna. 
Refoie entering the thorax, temples show a pionounced postero- 
lateral angle. Ajiiennce stout and relatively long. Second 
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segment longest, third >vith distal preaxial angle produced a little 
and cairjung a sensorium. Another larger sensoiium between 
segments 4 and 5. Tlie mouth opens on the vential surface. 

Thorax of an unusual shape. Narrower than the head and 
very elongate. Lateral margins almost parallel-sided. Meso- 
thoracie spiracles on the extreme margin Legs : First pair very 
small. Third pair relatively immense. 

Abdomen • Last segment ends in a cone. Lateral margins 
parallel-sided. Pleuntes are elongate plates with the spimcle in 
the centre, lower maigin atiaiglit, lateral margins indefinite, 
converging antei lorly. Each segment ivith a single broad tergite 
and sternite. Genital plate is long and covers the three tei’minal 
segments, which are, therefore, without separate sternites. 

External Form. Female (Text- fig. 2.) — Antennae with third 
segment noimal. Abdomen There are two teigites and two 
sternites on each of segments 4 to 7- On segment 2 only a single 
tergite and sternite each. On segment 3 there are two sternites 
and one teigite. On segments 8 and 9 only a single tergite. 
The genital plate on sternum of segment 8 is lilustiated in text- 
fig. 2, which also shows the two small plates on each side of the 
plate — the representatives of the gonopods. End of the abdomen 
liroad, truncate. 

Chcetoiavij Male — Head On the dorsal surface, preantennal 
ai ea, a transverse row of four or five minute hairs On the anterior 
margin four larger hairs, widely spaced. Behind the antennoe a 
transveise low of six minute hairs, the two middle ones the 
smallest A single stout, elongate bristle at each posterior 
lateral angle of the head. In fiont of this, inside the lateiul 
margin, a minute hair, and in front of this again, and well 
spaced, three more minute hairs, one behind the other. On the 
vential surface just in front of the antenna there is a transverse 
row of about a dozen small hairs in a semicircle. Behind this, 
near the base ot each antenna, a single strong bristle. Thorax : 
A large hair on the inside of each mesothoraeic spiracle and a 
small one just in front Along posterior margin of metanotum 
two hairs Abdomen Each pleurite with two baits on lower 
margin. These are both small on segments 2, 4, 5, and 6. One 
of the two (the dorsal one) is longer than the other in segment 3, 
uhile on segments 7 and 8 theyaie both very long On teigite 1 
theie aie two flattened spines, spear-shaped, with sharp tips. 
On tergite 2 there are two more spines of the same character, 
and near the base of each of these two minute hairs. On each of 
tergites 3 to 6 is a row of flattened spines and hairs mixed and 
aiianged along an irregular tiansverse line (see text-fig. 1) 
On tergite 7 are only four spines, of which the outer one on each 
side is broadest and most lanceolate. On tergite 8 are four 
minute hairs, the two inside ones being the smallest. At the 
extreme conical tip of the terminal segment two small haiis in 
large alveoli. On all sternites except no. 3, which has three, and 
the last, -which is bare, are two lanceolate spines. 
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Ghcetotaxy. Female — Abdomen i Pleurit&s each with two 
hairs of much about the same length in each segment. The 
outline of the teigites at the base of the abdomen is ill defined, 
and it IS therefore difficult to be certain of the exact segmental 
distribution of the chjetotaxy. It is easier and safer to say that 
at the base of the abdomen, upper surface, up to segment 2 
inclusive, there are two parallel longitudinal rows of well-spaced 
spines, three in each row. The anterior spine of each row is 
probably metanotal {mde Ghsetotaxy, Thorax). On the outer side 
of each of the two posterior spines is a minute hair. Tergite 3 with 
a single row of six flattened lanceolate spines. Teigite 4 with 
two lows (five in the first row, six in the second). Tei'gites 5 
and 6 with two rows each (six m each row). In tergite 7 there 
are five in the first row, four in the second. Tergite 8 has only 
one row of four. Sternite 2 with two spiny hail’s; sternite 3 
with two rows (three in the fii’st, two in the second), similarly 
in sternites 4 to 7. The two spines in row 2 are the strongest, 
on each side of these, except in segment 7, a small minute hair. 
Sternite 8, which is the genital plate, is bare except for four 
minute hairs with large alveoli A group of short spiny hail's 
and one larger spine on each side of the genital opening. Three 
small hairs on each gonopod. 

Male Cojndatory Apparatus. (Text-fig. 3.) — ^This is long and 
narrow, occupymg the three terminal segments of the abdomen. 
The basal plate, narrow and elongate, broadens elegantly in its 
posteiior half. It lies in segments 7 and 8. The lateral margins 
are strongly ehitinised and lod-like Thei paiamera lying lu 
segment 9 are bowed outwards at the base but neaily meet each 
other at the tip. Beyond the point of its articulation with the 
basal plate, the base of each pai'ameron projects as a process into 
the intraparameral space. These two processes approach each 
other but do not meet, Midway the paramera broaden and meet 
each other beneath the mesosome * so as to join a cavity in w'hich 
the latter is contained. The penis is a narrow rod with a forked 
base. The basal forked part may, however, be a separate piece, 
as there is a distinct tiansvei-se line of division between it and 
the rod of the penis The mesosome consists of twm pieces, a 
posterior and an anterior. 

Mouth-parts, — For a description of the infra-buccal plate, see 
Ann. Mag. Nat. Hist. ser. 8, vol. xv. Feb 1915. 

Azotes on the Tracheal System — Tlie description is taken fiom 
an immature specimen in Stage III. There is a pair of spiiacles 
on each of segments 3 to 8 and a pair of hirgei- ones on the 
mesothorax The tracheal tubes aie very fine and difficult to 
see through the integument. There are the usual two cardinal 
ti’uuks, one on each side, joined by a commissure in the last 
abdominal segment. Theie is another commissuie in segment 4. 
A lateral diverticulum runs out to each spiracle, and each 


Foi the cii)lanation of the use of these teniis, >ee Wateiston (1), p 279, 
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diverticulum gives oft* a posterior root. On the sixtli there is also 
an anterior root. In segment 2, where there are no spiracles, a 
divei'ticulum nevertheless exists and runs out on each side as a 
small twig. 


Text-figure 3 



Polffplax Ij-acJiy} rhyuohus. Male copalator) appm-atus X 433. 

Basal plate. Far Paiameiou P Penis Ma Mesosome (anteiioi piece) 
Mp Mesosome (posterior piece). 

The coui’r^e of the tracheals in head and thorax was too un- 
certain to justify description. 
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Measurements of Polyplax brachyi’rhynehus {in millimetres). 
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PoLTPLAX oxYRUHYNCHUS, sp. 11 . (Text-figs. 4-6, 8, 9, 11-13.) 

Proimrtion of the Sexes. 6 6 243, $ $ 675, besides numerous 
immature forms. Percentage of males=:26. 

External Forjn. Male. (Text-fig. 4 ) — Head elongate ; pre- 
antennal area long, conical ; postantennal bay small ; temple- 
margins converge a little towai’ds the thorax. On the venti-al 
.surface is a raised diamond-shaped area with its long axis longi- 
tudinal and running from the mouth to the thomx. Antenna : 
First segment broad, squat, second longest. A large sensorium 
at the postaxial distal angle of .segment 4, extending across the 
joint into segment 5 Thoxax small, shoiter than the head, with 
convex lateial margins. Sternal plate as in figure 4 a Legs Fii\st 
pair slender, third pair very powerful. Coxie of first p.air close 
to each other, those of the second pair separated by a space, those 
of the third pair large and contiguous at their inner angles. 
Abdomen very long (for iueasui*enients see p. 260). On seg- 
ment 2 a sm.all teigite, broader than long, with po.stoibly a second 
one weakly chitinised and ill-defined. On each of segments 3, 4. 
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5, 6, and 7 thei'e is a single tergite, broad and deep. The chitin, 
on the dorsal surface of segments 8 and 9, is thin and trans- 
parent The steinites on segments 2 to 7 are of the same form 
and 4isposition as the tergites, excepting that on each of seg- 
ments 2 and 3 there are two sternites, the first in segment 3 


Text-figure 4. 



JPoljiplax axyrrhyncUus Male. X 67 6 a Sternal plate. 

being of a triangular shape. The sternum of segment 8 is 
occupied by the genital plate, which, on each side behind, is 
produced into a nariow band of chitin connecting the plate with 
the thickened margin of the teiuninal segment. The pleurites of 


TWO SEW LICE. 


253 


segment 2 are small and delicate, the rest strongly developed, 
without processes, longer than broad, lower margin straight. 



FoJj/jiIax ojrj/ri liyncJms Female X 56 5 


External Form, Female. (Text-fig 5 .) — Abdomen elongate, 
Paoc Zool. Soc. — 1915, No. XYIII, 18 
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truncate at the terminal end On segment 2 theie is one tergite 
and indications of a second in fiont of it. On segment 3 there is 
a single tergite, broad at the base, narrowing lapidly in front. 
On segments 4 to 7 there are two tergites, each being broad and 
long but broader than long, the hrst the longer of the two. Only- 
one tergite on each of segments 8 and 9. The sternites show 
the same disposition and arrangement as the tergites, excepting 
that m segment 2 there are no vestiges of a second sternite ; in 
segment 3 two sternites, as opposed to the single tergite, while 
the .sternum of segment 8 is occupied by the genital plate, which 
in its anterior pait is lectangular and in its posteiior part tri- 
angular, the apex pointing backwards. The apex i& minutely 
pectinate. A dentate fringe runs on each side from this apex 
towards the lateral margins of the abdomen. The pleurites difier 
from those in the male. In segment 2 they are small and thinly 
chitinised. In segments 3, 4, and 5 the lower angle on the 
ventral surface is produced into a short process. 

ChcBtotaxy. Male. — Head On preantennal area, dorsal sur- 
face, several minute hairs. At the rostrum two minute hairs. 
Just in front of the antenme, dorsal surface, a transverse row of 
hairs. Behind the antenme, situated along a well-marked tians- 
veise groove, another row of small hairs Along the temples a 
longitudinal row of four hairs, the most posterior being large and 
spiny. At about the level of these two posterior bristles, but 
situated nearer the middle line of the dorsal suiface, two small 
hairs. On the ventral surface two small hairs on each side of 
the mouth-parts in front of the antenme. A bristle at the base 
of each antenna, low^er surface. Thorax \ A long bristle and 
a minute hair on the inside of each spiracle. Abdomen : On the 
lower margin of each pleurite two hairs ; these, as usual, are very 
long on segments 7 and 8. On the dorsal surface segment 1 * 
has two hairs. On segment 2 there are two rows of spine-like 
hairs, two m the first row and four in the second ; in the latter 
row the two middle hairs are much the largest and equal in size 
the two in row 1. Along the lower margin of tergite 3 are eight 
hairs, the two middle ones the largest, the remaining six flanking 
each side in two groups of three. Tergites 4, 5, and 6 each have 
a row of eight flat spines, the two middle ones the largest. 1'here 
IS also a smaller spine on each side in the space between the 
pleurites and tergites. On tergite 7 is one row of only four 
spines ; another smallei spine on each side in the space between 
tergites stnd pleurites. On teigite 8 there are only four spines, the 
middle ones occupying a position one on each side of the basal 
plate. At the extreme end of the abdomen are two small stiff 
hairs. On the under surface there are five hairs in the first row 
and six in the second on the sternite of segment 2 , in segment 3 
five in the first, and in the second six, with another one on each 
side The sternites of segments 4, 5, and 6 each carry a row of 
six ' hairs, with another one on each side. On sternite of no. 7 

* As w oidmaiily the case in the Ordei, segment 1 is small and almosi obsolete. 
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only foui*, with one on each side, and on no. 8 only 2, one on 
each side of the basal plate. 

Chcetotaxy. Female. — Abdomen On tergiim of segment 1 are 
two hans ; in segment 2 there are two hairs on tergite 1 and four 
on tergite 2. Of the latter tlie two middle ones are the largest. 
On the single tergite of segment 3 is an irregular row of eight 
spines. In segment 4 each of the tergites has a roiv of eight 
powerful spines, with another hair on each side between the 
pleurites and tergites On segment 5 tergite 1 has seven spines, 
tergite 2 has eight, ivith one on each side. On both tergites of 
segment 6 theie are seven spines, with one on each side. On 
segment 7 tergite 1 has eight and tergite 2 has six spines, with 
one on each side. On the tergite of segment 8 there are six 
vSpines. Ventrally segment 2 has six hairs. On segfnent 3 
sternite 1 has five and sternite 2 has six, ivith one on each side. 


Text-figure G. 



jPolyplax ovyt fhynchus Male copnlatoiy appaT.itus X 500 

[ J3P Basal plate Tar Paiameroii P Perns JTa. Mesosome (anterioi piece). 
The piece labelled MF in te\t-figare 3 is appaiently iiiirepie'eiited or verj small. 

On segments 4, 5, 6, and 7 there are five hairs on sternite 1 and six 
on sternite 2, with one on each side On the genital plate is a 
row of four minute hairs in laige alveoli. On each side of the 
terminal segment is a gi’oup of hairs and one large spine. 

Mcde Copulatory Apparatus. (Text-fig. 6.) — Tins is of the 
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same type as that descnbeJ for P. hrachyrrhynchus. It differs, 
however, in details. 

The basal plate is small. Anteriorly it is very narrow, being 
little more than a rod or band. Lower down, towaids the 
paramera, it broadens rapidly, and its two lower lateral angles 
are produced so that the whole plate somewhat resembles an 
inverted catapult as used by schoolboys. 

The paramera articulate with the produced angles of the basal 
plate. Beyond the point of articulation the base of the parameron 
projects into the intraparaiueral space. Towards the extremity 
each parameron broadens out and meets the other distally beneath 
the mesosome, for which they form a basin-shaped cavity. 

The penis is a curved, pointed, narrow rod with a forked base 
As in P hrachyn'hynchus^ the forked basal part may be a separate 
piece. The limbs of the fork enclose the lower part of the rest 
of the mesosome, as shown in the figure. 


Text-figure 7 



Foh/plav spiniilosa, Male copulatoiy apparatus — a Doisaliiew 6. Sale mow 

X350 

BP Basal plate Par Paiameion P Penis (/; fin jjei, and thiunb) 

Ma. Mesosome (autenoi pait). Mp. Mesosome (posteiior pait) 

Comparison with the Male Copidatory Apparatus of Polyplax 
spinulosa {Burmeister). (Text-fig. 7 )— The remaikable copii- 
latoiy apparatus of this common species of Polyplax fiom Rats 
has hitherto remained unnoticed save for a summary description 
by Piaget (2, p 636), which is difficult to follow and is accom- 
panied by an inaccurate figure (pi lii fig. 2 a). 
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The hmal fkit& is longer than broad, with the lateial margins 
gracefully biconcave 

Theie aie no separate parmmra. Probably the deep band-like 
pieces [Par) represent modified paianieiu. At their anterior 
extiemity there is a joint between them and the lower angles of 
the basal plate. At their posterior extiemity they curve inwards 
and become fused with a leuiarkable penis consisting of two 
limbs like a finger and thumb — the longer “ finger (/’) being 
ventral and the “thumb” (i) being dorsal. There is another 
chitinous piece (J/«) which consists of two limbs that aiise fiom 
a single small median splint lying in the middle between the two 
lateral bars of the basal plate, dorsal to the basal plate and about 
half-way down its length. Each limb runs downivards and 
outwards .so as to underlie the parts named paramera for as 
far as the penis. The strange form of the latter is probably 
correlated with some modification of the genitalia of the female. 


Text-figuie 8. 



Folj/j}lax oji i/ri'hj/nchits Mouth-paits X 252. 

RT Rostial teeth. F Fultune P Phaijiiv JLiiulible T Tcudon 

In regaril to the male copulatory appaiatus P. hrachyrrhynchua 
and P. oxyi rhyuchas are much nearer to one another than they 
are to P sptnulosa 

An attempt at honiologising these parts with those in the tno 
new species is made in the legend to the figuie 

Mouth-parts. (Text-fig. 8) — The figme shoivs the shape of 
the chitinised foie-pait of the alimentaiy canal, i. e pharynx 
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[larynx of Enclerlein) and fulturse (6). No attempt is heie made 
to describe the mouth-trophi, but attention is drawn to two 
structures lying together ]iist behind the pharynx and above the 
needle-like trophi, strongly suggesting mandibles. In the figure 
they are labelled mandibles, and the chitinous band which runs 
backward from each is indicated as a tendon Mandibles, of 
course, in blood-sucking Anoplura cannot be functional, but tlien 
presence as vestiges is to be expected if the Anoplura are in 
truth descended from the mandibulate Mallophaga. Enderlein (4) 
legards as mandibles certain pieces in the heacUof JIcemato2nm(s 
sms. M]oberg (3) figures and describes mandibles in Arctophthiriis 
tricheci Boh. The latter are extremely suggestive in form, and 
much resemble the mandibles here figured. 

Speo'^natlieea (Text-fig. 9.) — Mjoberg (3, p 254) finds a 
spermatheca present in Lmognathiis angulatvs Piag and in 
Acanthopinus sciurinus M]ob., in both of which it consists of 
the same form, i e., “ Aus einem fast kreisrundem Gebilde das 
beiden tlbergang in den sehr schmalen Ausfuhrungsgang mit 
einer gerundeten Chitinscheibe versehen ist, von deren Mitte der 
Ausfuhrungsgang seinem TJrsprung ninjmt.” Landois (6, p. 14) 
described the spermatheca of PMhirxis ingmnalis and remaiked 
(7, p. 32) upon its absence in Peclicidus veatimenti, Patton & 
Cragg (5, p. 560) single this out as a fact of some interest in view 
of the length of copulation in the louse and the large size of the 
seminal vesicles in the male Landois explains the diflerence in 
Phthirits and P. veatimenti in this matter by reference to the 
habits of the two insects — PhtJm us is sedentary and therefore 
rarely meets with its kind ; the Peckcuhis is active, and coitus is, 
therefore, frequent 

Whatever be the explanation, the absence of the spermatheca 
in P vesivimnti is a confirmed fact, and it becomes a matter for 
further research to enquire from what other genera in both 
Anoplura and Mallophnga this receiitacle may be absent. It 
probably occurs in a great many Mallophaga in vhich its chitinous 
“ Scheibe ” can frequently be seen at the end of the abdomen 
through the integument of specimens passed through caustic 
potash. Mjuberg figures it from Pfirmxis lineolatvs N.. and 
reports it as probably present in many Isclmoceiu In the 
Amblycera he sought for it in vain. It may, however, exLst 
uiichitinised in these forms, though the club-shaped oigan found 
in Menopon titan by Grosse, who regax’ded it as a spermatheca, 
is reported by Snodgrass (8) to be non-existent. 

In the two species of Polyplaw hei e described, a spermatheca 
is present, and its chitinous parts can be detected in specimens 
passed through potash. Text-fig. 9 shows the part in P. oxyr- 
rhynchus. In general form it resembles the figure of the 
spermatheca oi Phthirus inguinahs. Nothing comparable to 
the “ Chitinscheibe ” or disc of Mjoberg was observed , in some 
specimens, passed through caustic potash, the chitinous part of 
the duct B (the funnel) was telescoped backwards into the 
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sac , it then presented the appearance of a dice-box in a glass 
bowl. The specimens were in too poor a state of preset vation 
for histological examination, but both the sac and the uppei 
part of the duct appear to be chitinised, while the lower pait, 
which could not be traced, is of peculiarly elastic nature an«l 
capable of being pulled out a long distance. 


Text-figure 9. 



.^1 Sac. B ‘ Funnel ” C Ijuct. 


In the Siphonaptera the shape and size of the chitinous parts 
of the spermatheca vary a good deal, and aie sometimes used for 
taxonomic purposes. It is improbable that thej’ will sen e this 
end in Anoplma and Mallophaga 

litotes oil the Tracheal Systehi. — The following description is 
taken from a pieparatioii of an immature foini in Stage III — 
There is a pair of abdominal spiracles on each of segments 3 
to 8 of the abdomen and a pair larger m size on the niesotlioiax. 
Text-fig. 5 (p, 253) shows the airangement of the main branches 
in the abdomen There is a posterior commissure in the abdomen 
and on each l.iteial diverticulum a posterior loot. Aiiteiior roots 
are absent except in segment 4, wheie one runs forwards .and in- 
wards as far as the first diverticulum. It will be remembered that 
a commissure it. present in this segment in P, hrachyrrhipichiis 
There is, I believe no longitudinal cominissure in the thorax 
ns in Phthirus xnguinalis (6) and Iltematopiniis taiiroiragi (9). 
The two lateral trunks are continued, one on either side, througli 
the head as far as the antenme, ivhere each splits into sm.iller 
branches Small twigs are given off, to the mouth-parts and 
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autennje, and across the base of the head there appears to he a 
fominissure, although it is impossible to be sure that this does 
not consist of two separate branches. I find similarly an 
apparent commissure between the two lateral tranks, in exactly 
the same position, in the head of Polyplax spinulosa Polyplax 
spmulosa further lesembles P. oxyi'rhynchus in the presence of 
a laige anterior root on each lateral diverticulum in segment 4, 
which runs forivard through the next segment. 


Measurements (^'Polyplax oxyirhynchus [in milhinetres'). 



a 


? 

Length- 

Hieadth 

1 



Head 

•25 

14 (be- 

25 

15 



hmd aiitennm) 



Thorax 

10 

15 

•18 

18 

Abdomen 

93 

•34 

135 

•46 



(auos's 


(across 



segment 6) 


segment 6) 

Total 

133 


1’78 
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1 
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Bieadth 

j Legs 1st pan 

14 

03 

•16 

•04 

' Slid „ 

•23 

06 

21 

08 

. 3rd „ 

20 

08 

20 

10 


<?. ?. 
Lcugtli ol (nitemia *15 ’16 


hlETAMORPHOSis — Yery little mention of the post-embryonic 
changes of either Anoplura oi Mallcphaga is to be found in the 
i.ipidly growing literature of these two groups In Warburton’.s 
(10) Report to the Local Government Boaid an account, in some 
detail, IS given of the life-cycle of Pedtculus vesUmenU^ while 
Dr. A. 0. Oudemaiis (11) has desciibed the nymphal stages of 
three species of Mallophaga — Liotheum jiavescens, Pinlopterus 
celehrachys, and P macrocephalus. Patton and Gragg (5) figure 
the three larval stages of Pedtculus vesUmenti, while in the 
standaid woik ‘ Les Pediculines ’ (p, 6) Piaget (2) makes a few 
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reniai'ks about metamorphosis, amounting to little inoie than a 
proiession of ignorance. (See, however, note in squaie brackets 
on p. 272.) 

It seems very pinibable that, in the future, a careful study and 
description of the immature stages of both Anoplura and Mallo- 
phaga will prove largely the vehicle in which to arrive at a 
sound cla^ihcation of th^e two orders 

Several points of interest have emerged from a study of the 
immature stages of Polyplax hrachyrrJiyytchiis and P. oxyi'O'hynchiia. 

In Pedicttlics wstimenti Warbui’ton describes three stages — 

Stage I. on hatching. 

, II. after the first moult 
„ III. after the second moult. 

Ondemiin.s in 'Philopterus mactocephulus and Liotheum fiavescens 
describes tliiee stages. 

In Polyplax oxip'rhynchus the immature forms are leadily 
sorted out into three stages. In P. hracJiyrrhiJichns only one 
stage was present. Little evidence can be given as to the 
numbei of moults One would suggest two as in Pediculm^ but 
from a study of a very instructive slide in which the larva in 


Text-figure 10. 



PoJitjjIai <[}, Egg X 63'3 JfX Slieiopjle appai.itub 

Stage I. of P. oxyrrhynchm is about to moult, and the new mstar 
can be seen thiough the old skin, it seems evident that a larva 
changes its skin at least once with very little or no change 
in form or clijetotaxy. On the other hand, in the last ecdysis 
the change from Stage III. to the imago is quite abrupt, as wa.s 
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pi oved by specimens in Stage III. about to moult with the imago 
beneath visible through the old skin. A comparison for example 
between text-figs. 14 and 1 shows the extent of the change. 

In P hrachyrrhy7ichus, P. oxyh'rhynchus, as well as m P. S2miu- 
loaa, the cbsetotaxy of the head and thorax in the larval 
stages is almost identical with that of the adult. This probably 
holds for all the Anoplura . On the abdomen the larval chreto- 
taxy difi:ers fiom stage to stage, and it is a matter of particular 
interest to trace the sequence in which the hairs develop. Thus 
in the abdomen of P oxyn'hynchiis and P. spmulosa there is a 
tendency for the hairs to appear fii*st at the end of the abdomen, 
and to develop subsequently in later stages further forward 
For example, in Stage I , there are no hairs on the pleurm 
except m the last segment, while the only hairs on the ventral 
surface appear first on the last segment. 

The sexes of the larvae are indistinguishable — at all events in 
external form. In the la.st stage the male copulatory appaiatus 
is in some specimens visible in the imago beneath. 

Text-fig. 10 IS a representation of the egg, found in some 
numbers in the tube with both species ; I am unable to say to 
which it belongs. 


* PoLlPUAX OXYRBHYNCUUS. 

Stage I. (Text-fig 11.) — The head is short and broad, and 
there are no sclerites on the abdomen. The sexes are indistin- 
guishable, the abdomen in all specimens ending in a cone The 
insect is very soft and delicate, and requires to be dehydrated 
very slowly in carefully graduated alcohols before clearing, if 
complete and iuhtantaneous shii veiling is to be avoided. In 
paits, however, the cuticle is harder and more perfectly developeil, 
e g , the mouth-parts (to enable the young larva to pierce and 


Staok I — Measurements [millimetre scale) 



Li 


Bieadth 



SiK'nintn (1) 

(2) 

1 (1^ 

(2) 

Head 

17 

20 

1 11 

14 

Thora\ 

10 (about) 

13 

j 16 (at the base) 

15 

Ahdomeu 

56 

59 

' (Seg 4) 30 

•31 


Tot.il H3 

92 

I 


Antenna 

10 to 

12 

: ' 20 ( 80 ^ 4) to 

25 


TWO NEW LICE. 


263 


fcuck), the legs and thorax (to enable it to cling to the host) 
The ehffltotaxy of the abdomen is as follows — ^There me in the 
median area two hairs in the cloisum of each segment. On the 
sternum of the last segment there are also two bails, medially 
placed. Best of the ventral surface bare. Pleura? without hairs, 
except on the last segment, where there is on each side a single 
long, curved hair, usually in a cuil. The spiracles are large. 

Text-figure 11. 



Stage II. (Text-fig. 1 3 ) — In external form this stage i eseml ties 
Stage I. It diflters, however, m size (see measui ements below) 
and in the development of minute pleurites on the abdomen 
The head, too. is more produced in front of the antennae, 
and its front margin is very rounded. The delicacy of struc- 
tuie IS much less marked ; the abdominal cuticle is thickei and 
coieied with a great number of triangular denticles with sharp 
apices On the abdomen the chmtotaxy is more developed 
Medially there aie two hairs on both tergum and sternum of 
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eacli segment. On each pleni'ite ai’e two haii*s , those on beg- 
ments 7 and 8 aie very long On the terminal segment, which 
IS without pleurites or &pn acles, there is on each side a single 
elongate bristle 


Text-figure 12. 



Tolyplax oxj/n Jij/iiohiis Laiva, Stage III. X 7i5 

The pleuiites are small quadrilateral plates, attached along 
their anterior margin to the lower margin of the spiiacle. 
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Stage TI — Mettstireuients {millimetre scale) 


4 

Leiigtlt 


Breadth 

1 

1 


' Specimen (1) 

(2) 

1 (1) 

(2) 

Head 

23 

19 

; 15 

14 

Thoraic 

17 

13 

18 

•17 

Abdomen 

' 103 

88 

1 (Segment 51 49 



1 Total 1*45 

120 

. 


1 Autcinia 

1 

i 

13 

> ^ (hegment 4) 03 

03 


Stage III. (Text-fig. 12.) — Except in the shape of the head, 
winch is here longer and narrower in front of the antenn®, it 
has been difficult to discover any difference between Stage III. 
and Stage II 


Stage III. — Measi/zemeiits {millimetre scale). 



Length 

' Bieadth. 

Head 

21 

13 

Thorat 

•18 

18 

Abdomen 

' 95 

tSegnient 4) *38 


Total 1 34 


Antenn.i 

•18 

! (Segment 4) 03 


POLYPLAX BRACnYRRHYXCHUS. 

In this species only one stage was represented — Stage III. 
(text-fig. 14). The figure gives an accurate representation of the 
external form of the insect at this stage. It will be observed 
that on the abdomen are neither tergites noi sternites, while the 
pleurites also aie either absent or very faint and indefinite. 

The abdominal chsetotaxy presents features of special interest. 
Theie are a couple of hairs in the middle area of each tergum 
and sternum, except the tergum of segment 8, which is bare. 
The pleurie aie bare, with the following exceptions — Segment 3, 
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With one long bristle on each side ; segments 7 and 8, each of 
which possesses two long bristles on each pleura ; and segment 9, 
■which possesses one long bristle on each side, Tlie bearings of 
these facts are discussed on page 271 


Text-figure 14. 



l^olyjplaA hi acliyrrliynclius Lima, Stage HI. X 77 3 
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Si'AGE III — Measurements {mnlhmetre scale) 



Length. 

Breadth. 

He<id 

•19 

‘13 

TJiorav 

19 

15 

Abdomen 

90 

(Segment 4) 29 


Total 1 28 


Aiiteuna 

15 

(Segment 4) 03 


The Metamorphosis j^Polj’plax spinulosa [Barm.) 
for Comparison. 

From a large amount of material from tins common parasite 
of the Eats Mus norvegicm and M. rattus, piesented to the 
British Museum, along with other species, by the Lister Institute, 
it has been a simple, if laborious, matter to sort out all the 
immature forms, which fell into three stages as in P. oxyrrhynchus. 

Larva., Stage I. (Text-fig. 15.)— This is a tiny, delicate insect, 
with a rounded head, the posteio-lateral angles being very 
slightly developed. On the doi“sal surface of the head there is a 
suture between the two epicranial plates, which in front bifurcate 
and so divides the two epicranial plates from the single plate — 
frons — which roofs in the anterior part of the head. Sclerites 
on the abdomen absent. 

Ohsetotaxy of head and thorax as in the imago. On the 
abdomen two biistles m each tergum. Sterna bare except the 
last, which, as in P. oxyrrhyncJvus, has two bristles. Pleune bare, 
except that in the pleural region on each side of the last segment 
are two very elongate hairs — one dorsal and one ventral. Spinacles 
relatively large. 


Stage I. — Measurements [millimetre scale). 



Breadth. 

Length 

Head 

101 

, 102 

Tlioiax 

112 

105 

Abdomen 

•203 

211 


Total 

418 

Antenna 

003 

001 
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Larva, Stage II. — Posfcero-later.il angles of the heail more 
pronounced. Minute pleurites developed on the abdomen, 

Text-figuie 15. 



J7P Epicranium. 

Ghastotaxy of the abdomen ; — Two minute hairs on the pleiirites 
of the first seven segments. On segments 8 and 9 the pleurites 
beai two long bristles each. On terga and sterna of all segments 
two longi.sh h.iirs on the middle area. 


Stage II . — Measurevunts {imllmietre scale). 



Bioadth 

Length. ' 

( 

I Pload 

12 i 

H 

1 Thorax 

'19 1 

•14, , 

' Abdomen 

37 (Silent 4) | 
i . 

ao 

1 

; Tot.il ! 

83 i 

1 

] 

! Antenna 

(Seg 4) 021 i 

12 
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Larva, Stage III. (Text-fig. 16.)— Head more angular, 
pleurites on the abdomen larger and more strongly cliitinised. 
Chmtotaxy as in Stage II , except that in the pleuntes of seg- 
ment 7 one hair is long and one short. 


Text-figure 16. 



Folyplax sjpinulosa. Lana, Stage III. X 102 2. 


Reference to a figure or description of the imago makes clear 
that the final stage of the development differs from Stage III, in 
the possession of well-chitinised tergites and sternites on the 
abdomen carrying strong bristles in rows. The pleurites are 
also better developed than in the larvie, and on those of 
segment 7 both hairs are elongate as in segment 8, while the 
two very elongate hairs on each of the pleurm of the last segment 
in the larval stages are apparently replaced in the female imago 
by a group of short hairs on each side and in the male by one 
long hair. 
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Stage III — Measurmmnis (iniUhnetre scale) 


1 

1 Breadth. 

1 Length. 

Head 

i 

•13 

1 

15 

Tliorav 

j -20 

•14 

Abdomen 

' '40 (Segment 4) 

■61 

i 

1 Total i 

90 

Antenna 

i 

1 (Seg 4) *03 1 

•14 


Summary. 

An examination of the immature forms in these three species 
of Pohjplax reveals that the metamorphosis in all thiee consists 
probably of at least thiee distinct stages, although there may 
be more than two moults. The differences between Stages II. 
and III are slight In the first stage the louse is veiy soft and 
delicate for the most part, although even thus early the mouth- 
parts, thorax, and legs aie well chitinised. On the abdomen 
segmentation is absent except at the end, and sclerites are 
absent in all three stages, although m P. oxyrrhyncKus and 
P spinidosa minute pleurites appear in Stage II , and in 
Stage III. of P. hrachjrrhynchus also there are piesent weak 
pleurites of indefinite outline The spiracles are large. In the 
last stage the head and thorax closely resemble the adult. 

In all three stages the chsetotaxy of the head and thorax is 
almost identical with that of the imago. 

The abdominal chietotaxy and the abdomen itself, however, 
undergo a very considerable metamorphosis at the last ecdysis 
into the imago. 

The metamorphosis of all three shows that theie is a tendency 
for the hau's to develop from behind forwards, inasmuch as the 
terminal pleurm develop haiis while the rest are still bare, and 
in P. oxyrihynchus and P. spinidosa the sterna are at first also 
b.ire except in the last segment. 

Two haiis on each teigum and sternum is invariably the 
number if hairs are present at all. 

Some of these early stages may represent stages in the phylo- 
geny of the group, and in this connection it is suggestive to lecall 
that the Auopluran genus Lvnoynathus is characterized by the 
laige size of its spiracles and the absence of abdominal plates, just 
as Polyplax is chaiacterized byt he small size of the spiracles and 
the pi esence of the plates, so that in future it may be convenient 
to speak of the larva of Polyplax as the ‘‘ Linognathus larva.” 

The laiva of P. hrachy/'rhy’ichus described above recalls in 
particular such species as LmoynMkm hreviceps Piaget, L. gazellcc 
Mioberg, L limnotrayi Cummings, L. afncanus Kell. & P., and 

19 ^ 
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L cavim-caqjemis (Pallas), in which there is on each pleura of the 
3rd abdominal segment an elongate bristle and on the pleurm of 
the 7th and 8th two long biistles 

The chietotaxY of L. cavice-capensis (see figs. 2 <fe 3, Bulletin 
of Entomological Eesearch, iv. Ma^ 1913, pp 38 & 39) bears a 
close resemblance to that of the Polyplax larvie. Some later work 
further reveals the fact that a somewhat similar plan of ab- 
dominal chmtotaxy exists also in the larvse of at least two species 
of Lvnognathiis in which the imaginal chfetotaxy is more complex. 
This general plan of chietotaxy, therefore, is perhaps a primitive 
one in the Anoplura, and Lmognatlms is perhaps a more primi- 
tive genus than Polyplax, and perhaps the most primitive of all 
the Anopluran genera, an hypothesis which, however, cannot be 
supported by reference to the systematic position of the host- 
species, Lmognathus occurring with Ucematopinua on Ungulates 
such as the Antelope, Capra and Ovis, and also on the Dog. 

It would be interesting to know whether Linognathoid types 
of a more primitive character than any Anoplura hitheito known 
remain to be discovered on the primitive Inseciivora and other 
ancient mammalian groups. Hitheito, Anoplui*a have not been 
found on Monotremes and Mnnsupials. It should be remembered 
that L. ca'oicB-capensis is a parasite of the Cape Hyrax — a member 
of a very isolated group. 
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22 Some Notes on the Niata Breed of Cattle (Boji taiirut>). 
By Ebnest Gibson, F.Z.S. 

[Received Maicli 12, 1915 . Read Apiil 13, 1915 ] 

(Text-figures 1 & 2.) 

Variation. 

"When Charles Dai win’* published in ‘The Voyage of H.M S. 
Beagle,’ inoi*e than 80 yeai& ago, his account of this curious race, 
he attributed its then larity and piobable extinction to the 
abnoi iiial foi mation of the lips, which i endered browsing difficult 
in times of diought, u e. when the pasture became veiy short. 
Be that as it may, its caieer would seem to be now nearly einled. 
Dr. W J. Holland, in his veiy interesting book ‘ To the River 
Plate and Back,’ p. 117 (1912-13), sums up its epitome as 
follows . — *• Dr Bruch, the learned Curator of Zoology at the 
Museum of La Plafci, informs me that the race is either veiging 
upon extinction, or has aheady become totally extinct Although 
it IS still lepoi-ted to survive in the Province of Cataniaica, 
Dr Biuch told me that a German naturalist, who recently 
MSited Aigentina for the express pm pose of studying these 
Cl eat 111 es, and tiavelled widely in quest of them, was unable to 
see or secure a single specimen ”t. I have an iiiipiession of 
10.1 ding very lecently in a duectoi’s report of his visit to one of 
the Estancias belonging to his Company in Noith Patagonia, 
that he saw quite a number of Niata cattle , but it is to be feared 
that what he saw and what his Company is the pioud possessor 
of, were only some shockingly bad Creole animals of the old type. 

In the ‘ La Nacion ’ newspaper of 14th May, 1890, or nearly a 
quarter of a century ago, Senor Ramon Lista (Argentine explorer 
and naturalist) published an open letter, directed to Dr. Francisco 
P. Moreno, of which the following is a tmnslation • — 

“ An Interesting Animal — ^The actual great AgiTCultui-al Show 
(Paleimo, Buenos Aires) presents much that is admirable in 
icspect of its livestock; but writh all fiunkness, I must confess 
that w’hat has most aroused my curiosity as a naturalist is a 
little snub-nosed cow, wdiich might well be denominated Cow- 
dog from its resemblance to a Bull-dog, of which it has the same 
defiant and sneering expression, pioduced by the permanent 
letraction of the upper lip, leaving the teeth exposed in a 
manner similar to that breed of dogs. 

* Tins bu'eil was further diseiisMKl b> Darwin {■' V.matiou of Aninialu and Plants 
under Doinestaatiou,’ i pp luO-Ill, ed. 1905) and b> Koinanet> {‘ Dai win and alter 
Daiwin,’ 11 p 192), who published a hgurc ot the btull desciibed bj' Owen 
t The skull hgnied bi Di Holland is lu.irly intei mediate in length ot jaw 
hetweeu the skull ot ordiuaij cattle and thatot the Nittta bleed iigiued by Koiuaues. 
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“It IS tlie pvopcjity of Mr. Ernest Gibson, of who 

intends sending it to the Zoological Society of London, in 
whose natural history museum 1 * exists a slieleton of the same 
animal, studied and described by the celebrated naturalist 
Professor Owen. 

“The A 36 cow is almost a dwarf. The head is small and 
the lower jaw very projecting. In its other characteristics it 
piesents nothing notable beyond a continual restlessness, well 
in keeping witli its wild disposition, and marked contiast 
with the placidity of the large and beautiful European breeds 
surrounding it. 

“ The Cow-dog is perhaps at this date a,n example of atavism, 
unique in this country, of a bleed produced natuwdly 111 the 
Pampas of Buenos Aires, and veiy recently extirpated by the 
foremost Argentine stockbreeders, who weie natuially afraid of 
the increase in their herds of a race of so little utility and 
unadapted for the struggle for existence, inasmuch as it was 
the first to succumb in the great droughts when the abnormal 
conformation of the jaw-bones handicapped it in grazing on the 
scanty and shortened pasture. 

“ In the time of the tyrant Rosas it was believed that the 
Niatas constituted an indigenous race which had nothing to do 
with the cattle imported from Paraguay by the hi others Goess 
in 1558, 

“ Later on it has been said that they originated from an 
African breed, intioduced on both sides of the River Plate. 
This latter supposition has been based upon the existence in 
Equatorial Africa of bovine animals which resemble, though 
remotely, the Niata type of the Pampas. But up to date, so 
far as is known, no one has been able to produce any proof in 
reference to the importation to the Argentine or Uruguay of 
bulla or cows from that country. 

“ In my opinion the Niata type is nothing more than a 
variety of the primitive bovine type, introduced into the countiy 
by the Goes.s brothei-a, and later on propagated in the Pnmpean 
zone compi eh ended between the Bieria ranges of Taiidil and 
Ventana. 

“ On this hypothesis, the question aiases as to the manner 
in which this strange breed should have evolved itself in a 
strain so notably distinct from the oidinaiy Creole class. 

“ Pirst of all, whoever has read the ‘Journal of Researches 
into the Natural History and Geology ' (admirable investigations 
of the illustrious Darwin) will recall what he states regarding 
the transitory appearance m Fi'ance of the JSfiata type of the 
Plate, which has since been confix med fiom other parts of 
Europe; but it has been described as hornless and of a less 
accentuated prognathism. 

* dibtntt of Ajd, pronounced “ Ah-hd,” lies aL tlie mouth of the cstuaiy of 
the Enei Pktc, near Cape Sau Antonio 

i" I The skeleton is ui the Museum ot the li Coll Suigcous, — Enixoa P Z. S J 
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“ These datA, which nevertheless should be taken with some 
reserve, lead one to imagine the existence of a possible primitive 
European Niata type, the progenitor of that of Ameiica ; but 
perhaps the said instances wei*e in reality only casual mon- 
strosities, and in nowise to be confounded with permanent 
variations of races.” 

Tiie head of the individual cow alluded to at the beginning of 
the foregoing article is figured in the accompanying photograph 
(text-fig. 1), the skull (text-fig. 2) being that of its mother. 

Text-figiu'e 1. 



Head of living example of Niata cow 

Some time in 1889 I was infoimed of them existence in the 
possession of a neighbour (a widow occupying a small piece of 
land in the township of A36), and after a little difficulty succeeded 
in buying them ; but my agent could learn nothing of then 
origin. The family-group consisted of three generations — a veiy 
old cow, her daughter, and the calf of the latter ; the last pre- 
sented only the usual chaiacteiistics of the prevalent Creole 
breed, and consequently was piomptly coiiveited into veal ! Its 
mother went to the Rural Exhibition in Buenos Ayres the 
following year, as chronicled by Don Ramon Lista, in company 
•with some fine stock , and when the Show was closed I traus- 
f erred it (at Dr. Moieno’s lequest) to the Zoological Paik. How 
long it lived there subsequently I cannot tell , but I should not 


276 


MU. ERNEST GIBSON ON 


be surprized to learn that the stull figured in Dr. HollancVs booh 
as existent in the La Plata Museum belongs to the animal in 
question. The old cow was of a totally diiierent disposition 
from her daughter, being perfectly tame and placid. She was 
kept in a little liiceriie-paddock at tlie back of my Estancia 
business office, and would frequently approach close to, and gaze 
thiough, the windows. But I confess that I never glanced up 
on feeling the shadow cast on my desk, and met the aspect of her 
extraordinary visage in such close proximity, without experiencing 
a distinct thrill and shock of almost terror She died also in due 
time of sheer old age whilst 1 was in England, and unfortunately 
the lower jaw was not retained for me along with the skull. 


Text-figure 2. 



iskull ot old Nitita cow 

Dining some forty years residence in the Rivei Plate (mostly 
in the countr}^ districts), it has not been my good fortune to 
gather any fuithei iiifoimation regarding the Niata type. Even 
be foie the piesent improvement on the oiigiual Oieole race had 
made any way, and when many many thousand head of cattle 
had passed under toy notice, I neVei- saw a single example on 
either max gin of the River Plate. Since 1890 until recently 
(1914) this skull and photograph hung on the walls of my 
Estincia office ih Ajd, and Ueie fiequently commented upon by 
visitors; hut though some few of these had heaid of the bleed, 
their personal knowledge reached no further. The one exception, 
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an Engh&li fiiencl, told me that as a boy in Uruguay (Depait- 
ment of San Jo&6), about the year 1870, he well remembeis a 
little hei d of seven or eight Niata cows with their accompanying 
bull. They belonged to a Uruguayan neighbour, were exceed- 
ingly tame and (m those days of no fences) were always tres- 
passing, it being his privilege and delight to chase them back 
into tlieir own terntory. The prevalent colour seems to have 
been dun, with black legs (resembling the Jersey^). An im- 
pressive characteristic was the bulldog-like habit of “ sniffing ” 
wdienever the muzzle was raised from the gi-ound (a habit I also 
had partioulaily noted) In 1880 there came one or two solitaiy 
cows, accompanying bought tioops of ordinary cattle ; these had 
probably been thrown in by the seller for the di over’s con- 
hunijition. Subsequently my informant lived thirty years in the 
Argentine (on a ceutiul Buenos Aj rean estancia), but never again 
met the quaint fiiends of his youth. 

[Note — The skull of the old Niata cow shown in text-fig. 2 
has been presented to the Biitish Museum (Nat Hist) by 
Mr. Gibson — Editor, P. Z. S.] 
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23. White Collar Mendelisiug in Hj’brid Pheasants. 
By Ruse Haig Thomas, F.L S., F.Z.S. 

[Rccened Maich 22, 1913: Read April 27, 1915] 
(Text-figure 1.) 
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Two or three years ago it occmi-ed to me that an ex.imination 
made of the lelative numbeis of dark-necked and ringed male 
phea£«mtb shot in our coverts would provide some interesting 
material wherein to tiace the working ot Mendel’s law. The 
d.uk-necked pheas.uit Phasimma colclucus had been the only 
inhabit int of Biitain’s foiests and woods for centuries; the 
pheasant is mentioned in Saxon times in a “bill of faie diawn 
up by Haiold for the Canons’ bonseholds ... A.D. 1059, and 
pieseived in a manusciipt of the date of cuca 1177”- (see 
Dawkins, * Ibis,’ 1869, p. 358). The fii«t introduction of Phasimms 
tarqiicUus, the so-called “iinged pheas<iut,” to our woods was 
towards the latter end of the eighteenth century. This species 
has a white coll.ir, broken oi mteriupted on the thioat. 

Foi two seasons a simple reckoning was made of the males 
shot, and the data collected are remai liable evidence of the 
continual Mendehsing occurring in the collar of the hybrid 
pheasants of our coveits, absence being the recessive. 

The grading was ai ranged as follows . — 


Collar absent. 
Few tips. 


Half collar. 
Tliree-quarteis 
collar 

Complete ring. 


Dark-necked Phasiamts colckiciis type. 

From two or three to a doAen feathers with 
very naiTow white margin, found beneath ear- 
coverts. 

Collar ai rested beneath the ear-coverts. 

Phasmnus torqitatus type, collar broken at 
throat. 

Hybiid mutation collar making a complete circle 
round the thioat. 


The dark-necked male pheasant P. colchicus has the whole neck 
green lustre 

The hybrid (P. colchicus X P. torquatus) male pheasant has the 
gieeii lustre on neck above the collar, but a lich bronzed copper 
beneath the collar. TJie “ complete iing” differs in individuals — 
it IS sometimes broad, sometimes slender, sometimes medium. 
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Shooting Season 1912-19] 3, 

Number of males examined — 294. 

Collai Threo-ciiuiiteih Oomplote 

absent. ^ewtips. 

26 47 10 175 36 


Shooting Season 1913-1914. 

(Obristmas ehoot omitted.) 

Number of males examined — 244. 

ColLu Tj X Half Tluec-quaiteis Coinplete 

absent colUi collai. uny 

15 47 52 118 12 


Total number of male pheasants examined — 538. 


Collar 

absent 

41 


Few tips 

94 


Halt Tliiee-rjuai-tera 

collai. collai 

62 293 


Complete 

ling 

48 


making 449 variations of broken collar and the numbei’s for the 
iece.sfaive “collar absent” (daik-necked pheasant) and those for 
the “ complete ring” nearly equal, suggesting th.it the lattei may 
be a “mutation lecessive.” 

Furtliei evidence of the Mendelising of the white collar, collar 
dominant, dark neck recessive, was found in a cross made in 
captivity in my pheasantry between F. versicol0% collar absent, 
and J\ formosanus, collar piesent, where, though the numbers 
are necessarily small, the same ginded foiiiis occur. The recipi ocal 
cro.ss made in 1914 g.ave the same result. 

Desiring to ascertain whether a complete x'lnged pheasant had 
ever been shot in a wild state, I sought information from several 
persons, all of whom have been most kind m replying to my 
inquiries. 

Mr. W R, Ogilvie-Giant, Assistant Keeper of Zoology in the 
Natural Histoiy Museum, states that all the Phasianns torquatus 
gioup h.ave the white collar inteiTupted at the throat, but that males 
fiom Noithern China — Phasianus kianysuensis and Phasianus 
paUasi — have the collar interrupted on the nape and widest on 
the throat. I am not aware that any P. torqaaias of this form 
has ever been introduced into Britain. 

Ml, J. H. Miller (of the Millei*-Carruthers Expedition to 
Central Asia) stated that he could not be absolutely ceitain, but 
was under the impression that he had never seen a complete 
ling on any of the male pheasants he shot of the vaiiety of the 
torqaatus gioup named P. monyolicns (a pheasant frequently 
intioduced into English coverts). Mr. Millei generously pre- 
sented me with a beautiful specimen ivhich he had shot in the 
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Tekkes Vjilley, lli, alfc 3000 ft. This burl has the white three- 
quarters collar broken at the throat, and also the major, median, 
and minor wing-coverts of isabelline-white. This isabelhne- 
white wing-patch has not been observed on any of the male 
common wood-pheasants examined from 1912 to 1914, but it is 
quite possible that its occurrence amongst our hybrids may have 
been noticed by others. 

The major, median, and minor wing-coverts in F. formosanus — 
a variety of torquatus also often introduced into our coverts — are 
pale grey, and this colour was frequently found amongst the 
hybrid males examined. 

Mr. Douglas Oarruthers, who is now bringing out a work on 
the fauna of North-west Mongolia and the Dzungaria, replied to 
my inquiry as follows — “ I do not recollect ever collecting a wild 
pheasant with a complete iing, nor do I believe that theie are 
any Badly made up skins can often give the idea of a ring 
joining up the front, for the white feathers can be pulled round 
so as to meet. The rings varied, in breadth and whiteness, but 
none formed the complete circle ’ 

It thus seemed I'aiily established, from the specimens in the 
Natural History Museum and the observations of these two 
experienced travellers, that a pheasant with a complete ring in the 
wild state had not been recorded. 

Mr. Fenwick-Owen, however, supplied me with an interesting 
series of observations on a new variety of pheasant he shot in 
1912 in the Ohone district of the province of Kansu, on the 
Peling Mountains. This pheasant was classified as a new form 
of the P. torquatus group by Mr. Ogilvie-Grant and named 
Phasiamis straiichi chonensis. 

Mr. Fenwick-Owen also shot P. elegavs, a dark-necked (collar 
absent) pheasant in the Chone district ; and in the neighbouring 
province of Sechuan, Prejevalsky, a Russian, first found a three- 
quarters ring-necked pheasant named P. sechiumensis. The 
habitats of P. elegans and P. sechuanensis overlap. 

In a letter to Fenwick-Owen dated November 18th, 1912, 
Ogilvie-Giant remarks on certain resemblances in P. stranchi 
chonensis to both P sechuanensis and P. elegans. 

In Mr. Fenwick-0 wen’s words* — “ In P stranchi chonensis the 
ring vanes from the faintest suspicion of a ring to the complete 
full ring. Occasionally there is no sign of a ring at all.” 

These remarks suggest that a hybrid segregation similar to that 
found in our own coverts is taking place in a wild state — that, in 
fact, his new pheasant may be the result of a cross between the 
“ dark-necked,” collar ab.sent, P. elegans and the “ ring-necked,” 
collar present, P. sechuanensis, whose habitats overlap. 

The following short desciiptions of characters found in P. elegans 
resembling P colchicus, and of characters found in P. sechuanensis 
resembling P.formosanns, the form of torquatus peculiar to the 
island of Formosa, made from a brief inspection of these species 
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at the Katuml History Museum with tiie males and females of 
all four laid side by side, afford some ground for the hypothesis 

Male. P, elegans, daik neck, collar absent, coloration much 

resembles male P. colchiciis. 

Female. P. elegans, dark hrd, breast patterned like female 

P. colchicus. 

Male. P sechucmensfis 

Crest identical with male P.formosamis. 

Wing secondaries pattern identical with male 
P. fornxosanus 

Collar three-quai'teiH intemipted at thioat, widest 
at the ends like male Formosan, but the ends 
are square instead of a Vandyke- point like the 
male P. foi mosanus. 

Flank-featheis difier, being a bronze-copper instead 
of pale cream as those of the male P. ^ormosamis. 
Female. P. sechuanensts. 

Light bird, breast nnpattenied', strongly resembles 
P . foi'mosanus female. 

Tail — lateral rectrices — identical with female P. for- 
mosaniis. 

Wing — secondaries — identical with female P. /hr- 
mosanus. 

Prom the above comparison it might be inferred that a hybrid 
from a cross between !■*. elegans and P. sechuanensis would give 
the same collar segregation as the hybrid between P. colcJncus 
and P. torquatus in oui woods. Fenwick-Owen's observations on 
the collar variations in his new pheasant P. stranchi chonensis 
would appear to be at least very suggestive of the hybrid oiigin 
of the bird. 

Mosaic qf male and female Secondary Sexiud Characters in 
Common Pheasant. 

I would now dmw attention to a remarkable specimen of the 
common male pheasant (of which a detailed desciiption will be 
found at the end of this papei) with a cuiioiis mosaic of male and 
female plumage in tiansvei-se section. Coloui and pattern are 
coupled in eveiy case, and where the male and female plumage 
also differ in stiuctuixi (the male degenerate, the female normal, 
as on the posteiior back feathers and the tail-covei-ts) we find all 
three factors correlated. The bird was a young male bied in 
May 191 3, so there is no question of age having pioduced the 
phenomenon. A male P. formosanus had been used for three 
years previously in the breeding-season in the pheasant pen 
From experiments in my own pheasantry I infer that this extra- 
ordinary bird wae a hybrid, which, had it not unfoitunately been 
shot, would have proved steiile, although the testes, on dissection. 
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were normal in size and healthy in appearance, and no trace of 
an ovaiy could be discovered. The dissection was witnessed 
and examined by two people. Dining some twelve or thu'teen 
pheasant reaiing-seasons within my own experience, fiom one to 
two so-called “mules” appear m every thousand buds reared 
An old keeper in our employ makes the same statement from a 
life experience. These “mules,” on dissection, have geneially 
been females. The bird exhibited is only the second male mule 
I have ever met with. 

In the ‘Journal of Genetics,’ vol. iii. p. 205, Mr 0. J. Bond 
describes and illustrates an example of hemilateral development 
of secondaiy sexual male ohamcter in a hermaphrodite F. formo- 
sanus. He is inclined to attribute the peculiar divisions of male 
and female pattern to male hormonic activity in an atiophied 
female sex-gland, patches of male element in active giowth in a 
degenerating ovaiy ; but in the example before us the mosaic of 
male and female colour and pattern is tran^&rstly segmental, also 

Text-figure 1 



Se\ual organ of mosaic male common Pheasant, seven months old. 
Length 4 inches, without reckoning the emve : testes 7/16 inch. 


dissection only revealed a male organ of healthy normal appeal - 
ance. A paragraph in a daily newspaper, July 1914, I'efers to 
some abnormal pheasant skins on exhibition at the Royal College 
of Surgeons, in w’hich one specimen is noted of a male having 
some featheis of female type. 

Male Common Pheasant. 

A mosaic of male and female plumage. 

Shot 17th Januaiy, 1914. — Moyles Court. 

First skinned, then dissected*. The plumage was compared 
with a dark-necked common male and a common female P. col- 
clacfus, also shot in the woods. It was observed that pattern, 
colour, and structure are linked. 


* Ernest Adlein, the keeper, witnessed the dissection, .iiid a drawing to scale was 
m.ide of the male oigan, a lule with sixteenth diMsions being used foi lueasuiemeut 
No tiace ot <i female organ was seen. 
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Crest Common male pheasant, feathers paler, amongst them 
some feathers, mosaics of male and female. 

Neck : (Collar, form of male F. formoscmns, Formosa variety of 
P. torquatus ) 

Interscapulars * Common male pheasant, but duller in colour. 

Scapulars : Some common female pheasant . some mosaics of male 
and female. 

Back • Mosaics of common male and female. 

Tail-coverts : Pattern, ooloim, and structure, mosaics of common 
male and female. 

Tail Centrals and Laterals. All mosaics in transverse sections 
of common male and female colour and pattern. 

One extra quill-feather on each side, a small straight quill, 
making 20 instead of 18 feathers. 

Throat : Common male. 

Bi-east : A few common female, unpatterned fawn. 

Many common male, colour less brilliant. 

Some mosaics of both male and female. 

Flank. Common male; some common female; some mosaics of 
both. 

Thigh-tuft : Common male. 

Wing Piimanes; common female. 

Secondaries, common female. 

Wing-coverts * Major ; common male. 

Median ; mosaics, colour and pattern, of male and 
female. 

Minor ; some common female. 

some mosaics, colour and pattern, of 
common male and female. 
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EXHIBITIONS AND NOTICES, 
march 23, 1915. 

E. H. Burns, Et.q , M A., Vice-President, 
in the Ohair. 

Colour- Variation m Partridges. 

Mr. W. E Ogilvie-Grant, F.Z.S., exhibited a senes of 
specimens of Pai*triflges, including a niimbei fiom the Tiing 
Museum, kindly lent by the Hon. Walter Eotbschild, D,Sc , 
F.E S , P Z S , and drew attention to two notable colour- variations 
of the Eed-legged Partridge {Caecahis rufa). He remarked • — 
“As most people are awaie this species is not indigenous to 
Great Biitain, having been introduced about 1770, and since 
spread over a large part of England, being especially numerous 
fiom Lincoln to Essex and in the Home Counties. The lemark- 
able variation wbich 1 now exhibit has the head, eyebrow-stripes, 
cheeks, and throat black, and the lest of the plumage dull 
vinaceous-red with a patch of white feathers in the middle of 
the belly, forming an ii regular horse-shoe-mark. The first 
example was killed at Brnantree, Essex, on October 20th, 1908, 
by Mr A. W Euggles-Bnse, an«l presented by him to the 
Natural Histoiy Museum. On October 20th. 1914, an almost 
precisely similar specimen was killed at Highara, Kent, by 
Mr. H. M. Cobb, sent by him. to the ‘ Field ’ office, and 
subsequently presented by Dr, H. Hammond Smith to the 
Museum. Higham is about 30 miles, ns the ciow flies, from 
Braintree, and it seems a remarkable coincidence that a second 
specimen of this quite unique vaiiation of the Ked-leg should 
have been killed exactly six yeai’s after the first, and in neaily 
the same locality ” 

Other variations of this species were also shown, but it was 
pointed out that colour - varnitions were very raie, although 
pAi*tial albinism sometimes occuired. The remarkable variation 
above mentioned had been desciibed and figured m 'British 
Game-Buds and Wildfowl ’ (pi. xxi. fig 2, 1912) 

Mr. Ogilvie-Giant also exhibited a senes of coloui-vTiiiations 
of the Common Pavtiidge [Pordix peidix), amongst which was 
the well-known chestnut form, P. inontana Biisson. This form 
appeared to be comparable to the rufous v’aiiety of the Eed-leg, 
but in this instance the vaiiation was compaiatively common, 
having been first described in 1760 from the mountains of 
Lorraine, and subsequently obtained in almost eveiy county in 
England and some paits of Scotland. 

Lastly, specimens of the Beaided Paitridge (P. danrica), from 
ManchiuTa, were exhibited. This species was being sold in 

Prog. Zool. Soc. — 1915, No. XX. 20 
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Sm EDMUND LODEE ON “ PIGSKIN.’ 


Iflii’ni'G iiiniTjsvi in "tlio London mai’lcots, and tlip exlnbifcoi liad 
recently pui chased a beautiful pale grey variety, which, howevei, 
had the black horse-shoe-patch noimal. 


‘ Pigshin ” and Capyhara Skin, 

Sir Edmund G. Loder, Bt , F Z S., exhibited the tanned skins 
of a Pig (tevt-lig 2), and of a Oapybara (text-fig. 1), and made 
the following leniarks — 


Text-figiue 1. 
Head 



A Tail B 


A poition of tlie tikui of a Capyb.\ra • (A) imtmiil M/.a , (B) oiitugBcl foui Uincs 

‘‘In ino.st parts of England and of America ])igs are not 
skinned they are scalded and scraped. It was therefore not 
cle.or where the pigskins used in ti*ade came from 

One of my Capyhaias having died, the skin was sent to the 
tanneis and, on its return, it was suggested that this was perhaps 
what was used as “ pigskin.” 

This idea was favoured by the knowledge that in South 
America saddles are commonly covered with O.ipybara skin, but 
after I had exhibited this Oapybara skin at r le of our meetings, 
a coi respondent wrote to the ‘ Field ’ newspaper sayiAg that in 
his part of (Scotland it was the custom to skin pigs, the flesh 
being pickled for the Eavy. I then procured a tanned pigskin 
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from Scotland, whicli is the skin, now exhibited with that of the 
Capybara for comparison.” 

Sir Elmund Loder, at the request of the Committee of 
Publication, has since had the skins photogiaphed. The lesult 
i.s shown in text-fig.s. 1 and 2, which should be viewed so tliat the 
light falls on them from the right. 


Text -figure 2. 
Head 



A Tad B 


A poit.on of the skin of a Pig (A) natural m^e , (B) eiilaiged foiu times 


Notes from the Cavrd Insect House 

Pi of. H. Maxwell Leproy, M A , F Z S , Curator of Insect.*?, 
exhibited specimens of Insects that had been bred ui the Caird 
Insect House and read the following notes, which had been 
extracted, with the assistance of Mr. 0 J. C. Pool, from the 
records made — 

The Call’d Insect House was opened in October, 1913, for the 
exhibition of livipg insects and other invertebrates Owing to 
the difficulties of keeping living insects under artificial conditions, 
and to the deati^ of the head keeper, Quantiill, we have not 
attempted to do piove than maintain a large laiiety of species in 
good condition. The following few notes of interesting species 
that have been exhibited will illustiate coiue of the difficulties w’e 
have had to deal with, and some of our !5ucces.ses 


20 ' 
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PEOF n. MAXWELL LEFEOY t 


PHASMID.E 

Stick Insects. 

Camimm morosm has been in the house continuously, and 
now occupies a whole bay All are females, and no male has 
been seen. Pait of the stock was reared in the open in July- 
August, and they do well under such conditions. 

In the cages the gieen and brown insects place themselves 
irrespective of the colour of their background , in the open on 
large bushes the green insects invariably sit among the foliage 
or on the green shoots, the browns choosing the .stem, low down 
near the ground. There aie, as a lule, many moregieens than 
browns, ju-st as there is on a plant a much larger proportion of 
green area than biou n 

Carausuis will eat a vaiiety of plants — roses, beans, privet, 
euonymiis, lilac, ivy, hawthorn, rubber fig, Oolens, Spiimc^ 
and Aretha being some of those on which they have thriven. 

Owing to the shoihage of mealworms, these stick insects have 
been used for feeding some birds and small mammals . the 
Curator of Birds is anxious to breed them on a large scale for 
his birds, the Cuiator of Reptiles wants them for Ins lizards, 
and the Superintendent covets them for some of the moie 
delicate mammals. They are very piolific, laying some hundreds 
of eggs, but the life-histoi'y is long and they remain several 
months in the egg stage Whether it will be feasible to breed 
them on a large scale remains to be seen , there is no difficulty, 
but they lequire fresh food and a ceitain amount of attention. 

We may contrast the prospects of breeding mealworms and 
stick insects as follows • — 

Meedvjorm — Egg 16-21 days 

Larva 5-6 months. 

Pupa 14 day.s. 

Beetle lives 2-3 months, begins to lay in 10 days, 
and la-ys 50-100 eggs — .say 60. 

In 5 years a stock of 100 might have inci eased by 6 broods to 
600 million individuals, assuming half of each lot were used as 
food when lavvse e, 27 million) and half wore females. 

Every mealwoim used as food has not bred, so theie is a loss, 
and it requiies two beetles, a male and a female, to produce 100 
eggs ; these two can only be used for feeding as beetle.s. 

The mealw’orms require little attention — very little meal as 
food, a few dead mice, sparrows, and other small game as luxuries, 
and quite simple boxes as cages 

Stick Insect . — Egg takes 2-3 months. 

Nymph takes 5 months 

Adult takes 9 months, begins to lay in a few 
weeks, and lays 300-500 egg.s 

In 5 yeciis from 100 one might have 5 liroods, the last amounting 
to about 10 billion, all of which could be used for food and none 
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of which would have been kept as adults after they had laid 
100 eggs ; for 100 eggs only one female is lequired, as theie aie 
no males. 

They requii-e fresh food, more attention, more space , they are 
much laiger, and aie gieedily eaten by many of the animals and 
birds On the whole, it looks as if at our Gardens, with lots of 
piivet, it might be piofitable to breed Carausias, 

Leap Insects. 

Mr. E G. B. Meade- AValdo has given ns stocks of Piilchri- 
phylliwn ciuiifolmm, and they ajipeal very much to the public. 
We have not been veiy successful with them, and large numbers 
of oui brood vanished We lost many young probably from a 
spider, Pscdmopoms camhridgit, which “ disappeaied,” hiding it, self 
behind the coik fittings in the case and apparently coming out at 
night to feed on the young ones , the spider was found well and 
flourishing when the cork was taken down. Oockioaches {Peri- 
planeta amei icana) also eat the living insects 

We obtained seed of guava from Bombay and plants were 
gi'own, but the insects do better on the oak then paients lu 
England have fed on 

Many full-giown females have died as a x’esult of injuries 
sustained by being nibbled by their fellows , not a single specimen 
has completely escaped tins unfortunate mishap 

We are in possession of a number of ova, from winch we 
expect a good stock foi the coming season. 


Mantid,e. 

Sphodi'omantls g^itiata. 

Of wide African distubution, and ako found in Persia 

An egg-mass from East Africa, hatched on Julv Ctli, 1914; the 
young were fed on Aphides, small caterpillais, ihe larvie of Gis, 
and other small insects. One wms loose in the bay containmg 
caterpillars of Attacus c//nthict, and throve amazingly. It w.js 
eventually placed iii solitary confinement. Two have survived 
up to the present, and one completed its development on 
March 20tli , for the last tlnee months they have been fed on 
stick insects and moths. It is an unusual thing to bung a 
Mantis through all its moults in captivity , the second appears 
likely to complete its development veiy soon. 

These insects are bark-coloured, and rest motionless by day, 
feeding at night , probably in the wild state they do the same, 
differing fiom the commoner green variety, which sit among 
green foliage awaiting their prey during the daytime. These 
insects weie green until lialf-giown, so doubtless in a wild state 
some change of appeaiaiice becomes nece&.sai'y through a change 
of season and the colour of the foliage Unfortunately, both our 
specimens are females. Before the penultiin.ite moult one had 



292 


NOTES PROM TUB OAIRD INSECT UOUSB. 


Tlie elm post from wliicli the onginal British specimens were 
tcaken at Enfield was made from a portion of a very large pi ostrate 
hongli close at hand The bark was infested with the Scnlytids 
and a colony of about tlnrty of the Anlonmm in various stages 

Many elm- trees are standing in the Zoological Gardens fiom 
which boughs have been removed, for use as perches in \aiious 
out-door cages for birds and mammals. 

This habit of using fresh material has the effect of producing 
exactly the light conditions for the Scolytid pests to flourish. 

We have collected some infested branches, and in the fmri’ows 
of the Scolytus the Aidoninw, (larvse and remains of beetles) has 
been rediscovered. 

This interesting discovery will add something to our knowledge 
of the habits and distribution of this rare beetle. 

Material is now exhibited in the Insect House, from which the 
beetles will be emerging from May to July. 


Anthia sexgutiata. (Six-spotted Ground-Beetle.) 

We received five specimens from India in July 1914, one of 
winch IS still alive (March 17th, 1915). It buiTowed down into 
the sand on August 10th, and reappeared on Ocioher 1st. They 
have this burrowing habit in India, but this specimen alone of 
the five exhibited it. All the others died before the middle 
of October. Anthia is fed on sugar and live insects. 


Geoirupes sylvatious (Eorest-Geotrupid.) 

In September, 1914, we obtained this species from the Hew 
Forest. Unlike their brethren, which feed on cattle-dung, these 
beetles eat fungus and decayed vegetable matter. I’lns colony 
is laying eggs in a mixture of decaying leaves and banana- 
skins, and promises to become a permanent addition. 

£}nceladus gigas. (Giant Ground-Beetle.) 

A specimen arrived alive anti in robust health from Trinidad ; 
it had devoured all the many insects wuth whicli it had been sent, 
and alone survived.^ It has flourished with us ; it escaped once, 
and was recaptured in the Small Mammal House. 


Hmmonicb appendicidata. 

^ This lare beetle has been representeil by four specimens living 
m a small tank since October 13th, 1914, when they were received 
irom Oxford. It is probable that they will breed here 


Sphodrus Imcaphihahnus, 

This rare Carabid beetle has been collected at Woolwich, and is 
now ^hibited with two allied species, I^moBtmns complanaius 
and Pnsionychus terricola All are doing well upon a diet of 
sugar and water. ^ 
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April 13, 1915. 

E. T. Newton, Esq., F.R.S., 
m the Ohaii. 

The Secretary read the following i-eport on the Additions made 
to the Society’s Menagerie during the month of March 1915 : — 

The number of registered additions to the Society’s Menagerie 
during the month of March was 49. Of these 26 were acquired 
by presentation, 15 were received on deposit, 3 in exchange, and 
5 were born in the Gardens. 

The number of departures during the same period, by death 
and removals, was 127. 

Amongst the additions special attention may be directed to — 

1 Philippi’s Tucutucu {^Gtenomys mevdooinus), new to the 
Collection, from Cordova, Argentina, presented by Wilfied A. 
Smithers, C M.Z S., on March 2nd. 

4 Black-backed Jackals {Oanis onesomelas), born in the 
Menagerie on March 26th. 


Dr. A Smith Woodward, F.R S , F.Z S , exhibited an anteiior 
horn of a Woolly Rhinoceros {Rimioc&'os anliq^utatis), obtained 
for the British Museum, from frozen eaith in Northern Sibeii.t, 
by Mr Bassett Digby. The horn mu.st have measured oi igiually 
nearly a metre along the curve of the anterior border. It has 
been cut and trimmed in places by the finders, but is sufliciently 
well preserved to show its laterally compressed shape and sharp 
posterior border. 


]\tr. D. Setu-Smitii, F.Z.S., Cunator of Birds, exhibited a series 
of lantern-slide.s, from })hotographs taken in the Gardens, showing 
the nuptial display of the male Great Bustard {Otis tarda). 


Mr E Heron-Adlen, F.LS., F.Z.S., exhibited, and invited 
suggestions relative to, a lantern-.slKle reinesenting a specimen 
of Miliohna circular is (d Oib ), the final chamber of which, being 
dissected oft‘, revealed a fully-grown second individual inside. It 
was suggested that it represented a case of arrested twinning. 
The exhibitor was convinced that it had nothing to do with the 
phenomenon of viviparous reproduction recently exhibited by 
him. 
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April 37, 1916. 

Prof. E. A. Minciiin, M.A., F.K.S., Vicjc-PieHidont 
in the Ohair. 

The Sboretahy exhibited lantern-slides of young Grey Seals 
{EalwJbosrus grypits) prepaied fi*om photographs taken by 
Mr. H. M. Banbury, F.Z.S., off the West Ooast of Scotland. 
The seals were about five feet in length on the 24th of October, 
1914. 


Mr. H. J. Elwes, F.B S., F Z.S , read the following extract 
fiom a letter that he had received fiom Mr. J. It. P. Gout, Forest 
Officer of the Daijeehng Division, on tlie possible existence of a 
large Ape, unknown to science, in Sikkim 

“ I have discovered the existence of another animal but cannot 
make out what it is, a big monkey or ape perhaps — if thoro were 
any apes in India. It is a beast of very high elevations and only 
gets down to Phalut m the cold weather. It is covered with 
longisli hair, face also ha.iry, the ordinary yellowish-brown colour 
of the Bengal monkey. Stands about 4 feet high and goes about 
on the ground chiefly, though I think it can also climb 

“ The peculiar feature is that its tracks are about eighteen 
inches or two feet long and the toes point in the opposite 
diiection to that in which the animal is moving. The breadth 
of the tiack is about 6 inches. I take it he walks on his knees 
and shins instead of on the .sole of his foot. He is known a.s f.he 
jungli admi or sogpa. One was worrying a lot of coolies 
working in the forest below Phalut in December, they were 
very frightened and would not go into work. J set off as soon 
as [ could to try and bag tlie boast, but before 1 arrived ike 
Forester had been lotting oil' a gun and IVightoned it away, 
so I saw nothing. An old choukidur of Plmhit fiold mo bo 
had frequently seen them m the snow thoie, and confirmed tho 
description of the tracks. 

“ It IS a tiling tlnit practically no Eiighsbina.n has over hoard of, 
but all the natives in the lughor villages know about it. All 1 
can say IS it is not the Nepal Langm\ but I’ve im[)rossed on people 
up there that I want information next time one is about.” 


Prof. "WiLiiiAM Bateson, F.R.S,, F.Z.B , exhibited a number of 
di-awings illustiating the heredity of “ hen-feathering” in Cocks. 
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Foraminifera of the Kerimha Archipelago. 

Messrs E Hbrokt-Allbn, F.L S , F.Z.S., and Arthur Earland, 
E.RMS., read the second portion of their memoir on the 
“Foraminifera of the Kerimha Archipelago, Portuguese East 
Africa.” 

As noted on a previous occasion, the similarity existing 
between the general facies of the gatherings and those which 
form the subject of the late Mr. F. W. Millett’s Monograph on 
the Foraminifera of the Malay Archipelago * and the i eason for 
that similarity still defy explanation. The zoological inteiest 
of the district lies in the fact that since d’Orbigny published the 
result of Ins examination of sands from Madagascar in 1826 t, 
the district never received attention from protozoologists until 
Biady repoi'ted the result of his examination of some shore 
sands from Tamatave, Madagascar, sent to him by Mr. Kitching, 
in which he rediscovered the comparatively rare and beautiful 
form Pavotmia Jlahelliformis +. • D’Orbigny gave an unsatis- 
factory description and figure of this species in 1826 §, and an 
equally unsatisfactory “ Module ” which was discussed by Messrs. 
Parker and Jones in their “ Nomenclature of the Foraminifera ” 11, 
who thought it “possibly a symmetrical Peneropilis but more 
probably a semidiscoidal modification of OrhitolitesP We have 
searched the d’Oibigny collections both in Pans and La Rochelle 
in vain for any type-specimens. It was reserved for Brady to 
rediscover the species in many tropical localities and it is one 
of the most frequent of the striking Kerimba types. 

The romance attaching to it is, howevei, insignificant compared 
with that which sui rounds an oi'ganism to which d'Orbigny gave 
the nomen nvdum, Rota-ha Unlike the case of Pavonina 

fiahelliformis^ of which there is a finished Planche inedxte in 
Pans but no type-specimens, of Rotalxa, dabia there is a water- 
woin type-specimen in Paris but no finished Planche xncdite 
D'Oibigny’s original sketch of the organism, however, is there, 
and Fornasini of Bologna has published a tracing of it,’'^’'^ sent to 
him by Berthclin ft with a .statement that he doubted whether 
it was a foraminifer at all, and not an ostrncod, and this appear- 
ance is certainly borne out on a superficial view of the type- 


# P W Millott, 1898, etc , J R Mici Soc 1898-1901 

t A d’Oibigiiy, Tableau Metlioditxue tics Cdi)h.ilopodes, Ann. Sti Nat 1826, 
vol. vn 

% This IS Ills account iii the “Challenger Report,” 1884 (p 376) InhisPre- 
liiinnnry Repoit, howevei, on the Reticuhirian Rhi/opodb of the Challenger 
Expedition (Q Jomn Mici. Sci ns vol xix p 282), he states that he found it in 
shallow-Wtitoi sand dredged by Di E Peiceval Wiight in the Seychelle Islands and 
refers to Ann & Mag Nat Hist. 1877, sei 4, vol \ix. p. 106 (error for p 41) 

^ Loc oit p 260, pi X tigs 10, 11, Moddlc no. 60 
J Ann & Mag. Nat Hist 1863, sci 3, vol \ii. p 440 
•jf d’Orbigny, Tableau Methodiqno des Cdphalopodes, 1826, ji 274, no 34 
** See Fornasini, “ Specie Oibigiijaiic,” Mem Acc. Sci 1st Bologna, 1908, sei 6, 
vol V p 46, pi 1 hg 14 

ft beo Foi'iiasiiii, Rend. Sess Acc. Sci. 1st Bologna, 1897-8, vol ii. p 11. 
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speciiBen and tlie sketch It has been reserved for lus after the 
lapse of 90 years to lediscover this oiganisin iji the ICerimba 
sands, and though there can be ivo doubt abinit its rhizopodal 
nature, its affinities and structure ai‘P so obscuie that in the 
absence of further specimens we are unable at the present time 
to do more than recoi-d it under d’Oi-biguy’s original name. It 
will almost ceitamly require the establishment of a new genus. 

The leading zoological feature of the gatheringwS is perhaps the 
great abundance and variety of the Miliolidre, of winch we publish 
notes upon 122 species, no less than 77 belonging to the genus 
Ilihohna, of which six are new to science. Interesting specimens 
of Millett’s species Miltolina clurrmuht h.ave been found contiiming 
ingested smaller Miliolids and other organisms, compiirable with 
the occuirence of a specimen of a rare variety Canaididma hradyi 
var elongata Sidehottom, which we found by accidentally crushing 
a shell of Cymhalojm'a hnllouhs d’Orbigny. I’he immense 
abundance of the genus Penfiroplis and the generosity of the 
Council of the Society with regard to space have enabled ns to 
publish with all necessary text-figures a revision of the htuiform 
specie.s of this genus. The conclusion wo liave arrived at, after 
considering every record from Lmiimns’s Nautilus lituus and his 
very confusing e.arlier authorities, is that the short stout spirilhue 
forms must be included under P. arietiwus Batsch, the long nanow 
forms nuist be P. cyli'ndraceus Lsimarck, ami the specific name 
htuus must lapse altogether, its place being taken by Chapman's 
genus and species Jfonahjsidumn polita 

In connection with the new genus Iridia, discussed at length 
in Part I. of thi.s Paper, a new point has arisen since the publi- 
cation of that part. As regards the abnormal specimens ascribed 
to the genus and figured in pi. xxxvi. (fig. 10), in which the 
arenaceous investment is limited to an encircling wall, the two 
faces of the shell being formed by transparent chitinous pellicles, 
a figure given in 1905 by Dr. Rbumbler of a new genus and 
.species named by him VanliocJfcmUa gausskf appears to be 
identical with them. IlhurabUu’s specimens were from a dopth of 
400 metres in the Antarctic, and lie states i.hat the pelliclo is so 
transparent as to he visible only with special illumination, lie 
suggests that the object of the pellicles is to .serve a.s windows by 
winch the animal may obtain some benefit from the hast rays of 
sunlight penetrating to this depth 

In the Kerimba specimens the pelliclo is a stout chitinous 
membrane distinctly visible with ordinary illumination, both dry 
and in balsam, and in no way diffeiing from the chitinous lining 
which is present in all stages in hxdta. It does not appear from 
Rbumbler s paper that he was acquainted witli any other form 

* F Chapman, 1890, Funafuti Foiamuiifera, Jouni Lnni Soc, Zool. vol, \\\iu. 
p 4, ]il 1. hg 5, 

t Verh A DeutsLli, Zool 6es 1905, p 105 

t 0 / Ins desciiptiou and text-figiue 67 on p.ige 310, m Ins “ Fmaimmfeicii din 
Phuikton-Kvpedition,” pt. i, 190S), 
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of the organism, whethei’ free or attached, and in the absence of 
information on this point and the impossibility at the piesent 
time of coinmnnicatnig with Dr. Rhiimbler or of examining hi& 
specimens, the question of the identity of the two forms must 
remain temporarily unsolved. If it turns out that Vanhoejfemlla 
gaussn is identical with the abnormal form of Ind/ia represented 
by our figure 10, it will become a question for experts in the 
lilies of nomenclature whether or not his name should have pre- 
cedence, but we do not feel inclined to accept his views on the 
window theory to account for the existence of the membrane. 
The glare of tropical sunlight in the shallow w-aters of the 
Keiimba reefs would certainly not be an advantage to the 
organism, and we prefer the theory we have expressed, that these 
are abnormal forms which have grown between two large sand- 
grains and have subsequently become detached. Of course any 
astrorhizid growing under* such conditions would have a tendency 
to form a structure similai* to Vanhoeffenella^ and unless 
Dr. Rhiimbler found other specimens attached or free similar 
to the adult Iridiie which we have figured, the identity of the 
two oigani.siiis remains unproved and our genus India holds 
good. 

The "Kerimba material has supplied us with a very fine series 
of those double shells of Biscorhina which one of the authors 
lias recently exhibited in support of his conviction that the so- 
called phenomenon of plastogamy is in truth a process of budding. 
We have prepared a series of such pairs from the earliest 
primordial emerged chamber to the young but adult and almost 
independent shell. 

The other important observations arising out of the material 
are afforded by the study we have been able to make of the vast 
quantities present of the various species of the genus Cymbalo- 
pora. We h.ive been able to make a series of sections and 
dissections showing most clearly and in all its stages of develop- 
ment the peculiar dual nature of the large terminal balloon- 
chamber of Ci/mhalopora hiiUoides d’Orbigny. It was Eai’land 
who first (in 1902), allied attention to this feature which had 
curiously enough e.sca.ped in turn the observation of d’Orbigny, 
Br.idy, Mubius, and Sir John Murray, all of whom paid special 
attention to tho species. The detailed results of our observations 
a, re in course of being published t and are too elaboiate and far 
reaching to go into at length on this occasion. We have found 
many specimens tlie float-chamber of which has been found on 
dissection to be filled with desiccated remains of Xanthellie such 
as were noted by Sir John Murray in his ‘ Challenger ’ Note 
Books. And we have separated as a new species, a smaller and 
more compact form of Cymbedopora, in which the inner float and 
outer balloon chambers are so closely connected as to be piactically 

* A Kiul.ind oil crOil)inn\ and its Intoiiial Sliuctuie,” 

Join 11 (iiK'lc Mici. Cluli, hPi a vol Mil 1002,]) 300 

t Iloioii-Allen, in l*liil TiiUis lloj Sol Loudon, 1016 (In tiu press ) 
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homogeneous, the surface of whose hnlloon is cliai’actenzed by 
a wi’inkled dendritic pattern, and the rot ihaii portion of which 
is uniformly acervuline instead of lotaline as in tlie type-form 
G, hulloides. 

The most remarkable phenomenon, however, which has pre- 
sented itself in the gatherings is that exhibited by ceitain 
specimens of Cymhalopora tahellmformia Brady, which liave been 
found in a condition which, so far as our researches go, has 
never been observed before in connection with any other rhizopod. 
Certain comparatively large fragments of molluscan shells coated 
or not, as the case may be, with iiullipore corals, we found to be 
dotted with little pits, some filled and others empty and showing 
canals radiating from them in all directions. The occupied pits 
were discovered on examination to be filled each with one 
specimen of Cymhalopora tahellaformis which had encrypted 
itself at an early age and had by some obscuie means not only 
enlai’ged its crypt to accommodate the growth of its shell, but 
had excavated tunnels, often exceeding in length many tunes its 
diameter, in all directions in the solid substance of the host-shell 
for the accommodation of its pseudopodia. It can only be 
assumed that the solvent and assimilative powers of the proto- 
plasm which enable the animal to secrete the caibonate of hme 
of which its shell is composed, enable it to dissolve the solid 
calcareous substance of the host-shell in the manner winch is 
seen in the specimens. The suggestion that the boring of the 
tunnels and enlargement of the crypt may be effected by the 
carbonic acid generated by the action of the chlorophyll of the 
minute symbiotic algm which are almost invariably found in the 
protoplasm of this forarainifer, is an interesting and a suggestive 
one, hut it is doubtful whether we have need of this hypothesis 
to explain the phenomena. 

In conclusion we may say that the outcome of our labours 
upon this material amounts to over 470 spocics and varieties, of 
which 32 are new to science. 

This memoir will be published in the “ Transactions ” in duo 
course. 
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(Itubn/iH, 206. 
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hmivanegatm, 206. 
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154. 

Phymatothynnus pygidiopho- 
rus, sp n (PI 1 figs 13, 14), 62 
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12), 61. 
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KelunofloriiHi: Astorids, 1. 
Platynosomum acuminatum, 
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Pogonotbynnus fulvohirtus, 
sp 11 (Pi. 1 figs. 5, 6), 45. 

Poliana marmorata, sp. n (PI II. 
fig 22), 105 
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sp. u. . stuictiiio, devolopmeiit 
(B’lgs 1-3, 14), 246. 

oxyrrhynchus, sji n.* stnic- 

tuie, dcvc'lnjiiuont (Pigs 1-6, 8-13), 
251. 
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Polyplax spiniilosa : sti iT('tiii*e, develop- 
ment (Piga 7, 15, 16). 256. I 

Polyptyclius fumosus pelops, 
subsp u (PI. I fig 3), 107 
Porania pulvillus dilation, ethology 
(PI I fig 1 ; Pig 1), 10 , variation 
(Fig 1), 21 

Potoa caudivolvuluB (z s l.), 152. 
Prasdota maihUalli, 106 
Piocephalus biftircatus, (Pig 4 a), 119 
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118 
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Ptodema htto)alib, 98, 

Prosymna amhtqm, 208 
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frontahs, 208 

Frotosticta kinabaluensis, sp. n 
(Fig 6 B), 37. 

Protozoa 

Pdiasites in the Sooiety’s Gardena, 
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152, ethology, development, 296, 
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ethology, 75. 
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P/credoa irlesilla, 98 
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289 
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Rana tigrina* stiucture (urostyle) 
(Fig 1). 239. 
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Rliinoixeura villosipes, gen. et 
sp. n (Figs. 4, 5 a), 33. 
lihodngmtna bubo, 93. 
lihupulopsyblm hiriindo, 108. 

Sabalia euterpe, sp n (PI I, 
fig. 15). 104. 

thalia, .sp n (PI I fig 17), 105. 

Saiiuuis sciurea (z s. l ), 152. 

Saiurma bioculata, 103 
Scapluophis albopunctatus, 209 
Scymnognathus parvus, sp. n. 
(Fig 7), 171. 

Scyumosaurtis watsoni, sp. n, 
(Fig 6), 169 
Sejjedoii ? kovibcatub, 220. 

Sctociena patt icola, 96, 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

February 9tli, 1915. 


Ri. H Burne, Ehq., M A , Vice-President, 
in the Chair. 


The Minutes of tlie last Scientific Meeting were confirmed. 

The Secretary read a Report on the Additions to the Society’s 
Menagerie during the months of November and December, 1914, 
and .January, 1915. 

Sir Edmund G. Lodbr, Bt., FZS , exhibited the tanned skin 
of a large Oapybara (Ei/drochoerm hi/drochce}'us), which he sug- 
gested might be identical with the “pigskin” of commeice, and 
the skull of a Walrus (Trichechus rosmarm) from Kamschatka, 
with record tusks. The -weight of the skull and tusks was about 
40 lbs. The tusks alone weighed 21 1 lbs., and measured 
301 inches in length, 29J inche.s from outside the gum, and 
9| inches in girth. 

Dr. P Chalmers Mitchell, E.B..S,, F Z.S., Secretary to the 
Society, exhibited preparations of the stomach and intestines 
of the Oiieu-l)ill (A'iiastomMs oseiians) and described the elaborate 
sifting apparatus lu the stomach and the pi-esence of only a single 
colic ccecum. 

Mr. E Heron-Allen, F.L S., F.Z S., exhibited a series of 
skiagraphs of Foraniinifera, revealing their inteinal structure 
without transparent mounting or section- cutting, or other 
interference with the specimens, and illustrating the applic.itiou 
of X-rays to micro,scopical research. 


* Tbis Abstract is published by the Society at its oflSces, Zoological Gaidens, 
Eegent’s Paik, N.W , on the Tuesday lolloviing the date ot Meeting to Dibich 
It lefera It will be issued, along with the ‘ Pruceechiigs,’ liee of extra chaige, 
to all Fellows who subscribe to the Pubhcatiuns , but it may be obt.iined on the 
day ot publication at the price of &npeitce, oi, if desned, sent post-liee tor 
the sum ot tiis iShillings per annum, pajable m advance. 




Mr. Guy Aylmbii, F.Z.hi., cyluUik'd Koiuci sl<ii\s of inimininls 
fioin. Bieria Leone, includiug those of i\ Herval {Fdia Mpoiim) 
uiicl of a Servaline Oat {F s&rmhun), luul statoil that a native 
lind brought him two kittens, almost corta,inly from the same 
litter, one being spotted like the Serv.il and the other obscurely 
speckled like the Servaline Cat. This he regarded as proof that 
the differences between the Servals and iServaline C.its are of no 
systematic importance. 


Mr. II. G. Plimmeb, F.R.S , F.Z.S., Pathologist to the Society, 
rea<l his Repoit on the I'leath.s wliieh occurred in the Society’s 
Garden.^ (lining 1914, and on the Blood-parasites found during 
the same period. 

Mr. E. G Boulbnger, Curator of Reptiles, read a papei' on an 
Aglvphodont Golubrid HmkeiXcmd^Hmeo'i'etnu), with avertically 
movable maxillary bone. The vortical mobility of the mnxillaiy 
bone in Snakes had piovioiisly been regarded as essentially 
characteristic of the Viperidm. Okscrvat.ions on tin* Snake in 
question, which was recently rccehed hy the Society from 
Mr W A. Sniithers, O.MZS, showed that the mobility of its 
maxillary bones was so great tliat tho fangs could bt^ not merely 
erected, but were capable of being thrust forward and sideways, 
the mechamsm being as perfect as in any of the Vipers 

Mr Boulongev pointed out that the discovery of a solid-toothcil 
Oolubrid with vertically movable max’illm went a long way 
towards settling the so often discussed problem of the derivation 
of the viperme maxillary bone. Tho author ti-acod the piobable 
evolution of the bone, expressing tln^ o]nnion that the Vipendie 
were descended from the Opisthoglyph Goluhrids, and ihat the old 
view, recently revived, that they rvoioof Protoi’oglyj)h amu'stiy, 
must he aliandonod once and for all. 

Dr. IViLLTAM Nicorm, M.A., M.l)., F.Z K., comimniicatiMl the 
dt'scnption of anew species of Liver-lluko Irom the Kestrel, tlie 
tivht of its kind found in Great Brihuiu 


riie next Meeting of the Society for tSeioniiifii! Busiiioss will 
be held on Tuesday, February Ollrd, 1915, at half-past PiVR 
o clock P.M.. when the following communications will bo made ; — 
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Miss Jac'Ksok . 

Exhibition o£ a collection of Stick-insects. 

J. F. Gbmmill, M.A., D.Sc., F.Z.S 

(1) Abnormal Gills m the Starfish. Forania pidvillus 0, F. M. 

(2) On the Oiliation of Astencls, and on the Question of 
Ciliary Nutrition in Certain Species. 

Miss Katolben Haddon. 

On the Methods of Feeding and the Mouth-parts of the 
Larva of the Glow-worm (Lmipyris noctiliica). 

Rowland E Turneh, F.Z.S 

Descriptions of New Foasoiial Wasps from Australia. 

Lt -Col, J M. FAWCBTr . 

Notes on a small Collection of Heterocera made by Mr. W. 
Feather in British East Afiica, 1911-12. 


The following papers have been received : — 

F. F. Laidlaw, M.A., FZS 

Contributions to a Stmly of the Dragonfly Fauna of Borneo. 
— P.irt III. A Collection made on Mount Kina Balu by 
Mr. Moulton in September and October 1913. 


G. Arnold, M.Sc., A R.Q.S., .and C. L. BouLEygnR, M A., D.Sc., 
FZS. 

On a Freshwater Medusa from the Limpopo River-System. 


R. I PococK, F.R S , F L.S , F.Z.S. 

On the Feet and Glands and other Externa 1 Characters of 
the Viveriime, with the Description of a New Genus. 

Miss M. L Km E Sc., F.Z S. 

On some New Pentastomids from the Zoological Society’s 
Gardens. 

Dr. L. Coqnetti de Martiis 

Report on the Vermes (Ohgochajta) collected by the British 
Ornithologists’ IJniou Expedition and the Wollaston Expedition 
in Dutch New GuiueM. 
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G. J. Arrow mid G. A. K. Mabsiiall, F Z S. 

Eepovtou the Ooleopiera collected l»y the British Ornitholo- 
gists’ Union Expedition and the ‘Wollaston Exiiedition in 
Dutch New Guinea. — Parts I. and II. 

F. W. Edwauds, BA, F E.S , and E E. Attstux, F Z.S 

Eeport on the Diptera collected by the British Ornitholo- 
gists’ Union Expedition and the Wollaston Expedition in 
Dutch New Guinea. 

G. E NicnoLLS, D.Sc., F L S. 

A Note on the Urostyle {Os CoccygeMin) of the Anurous 
Amphibia 

Herbert OAMPioy . 

Eeport on the Odonata collected by the British Ornitholo- 
gists’ Union Expedition and the Wollaston Expedition in 
Dutch New Guinea. 

Brttoe F. Qummiros. 

On Two new Species of Pohjiilax (Anoplnra) from Egypt. 

E Broom, D.Sc. 

On some new Carnivorous Thernpsids in tlio Collection of 
the Bi-itish Museum. 

J. T. OUNNINODAM, M.A , F.Z.B. 

The Artiticiiil Formation fioni Pninliiii Wax of Stinetiurs 
resembling Molkiscan Shulls 

E. ITerox-Allex, F.L.S., F E.M.S , V and AuTiinu 
Earlaxd, F.E.M S. 

The Foiunniiifora of the Jveiimlia Airliipel.igo (I’ortugucso 
East Africa). — Pint 11. 

Frank E Bjsddabd, M.A., D Sc , F E.S., F Z H. 

Contributions to the Anatomy and Systematic Arrangoinent 
of the Cestoiilea. — XVI, On Oeitam l-*onit.s in the Anatomy 
of the Genus Amabilia and of Dasym oivsnia. 

E. Lydbkker, F E.S., F.Z.B . 

The True Ooiacoid. 
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Communications intended foi’ the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

Secretary, 


Zoological Society op London, 
Regent’s Park, London, N.W. 
February IG^/t, 1915. 




No. 140. 


ABSTRACT OF THE PROCEEDINGS 

OF THE 


ZOOLOGICAL SOCIETY OE LONDON/ 


February 23rd, 1915 


Prof. E. “W. MagBride, D Sc., F E. S , Vico President, 
in the Obair. 


The Minutes of the last Scientific Meeting were confirmed. 

Dr. P. Chalmers Mitchell, F.Bi.S , F.Z S., Secretary to the 
Society, exhibited mounted examples of three species of Cock- 
roach, Periplamta amertcana, P. mnentalis, and Phyllodromm 
germamca, all of which had established themselves in different 
houses in the Society’s Gardens, and stated his wish that some 
naturalist would endeavour to work out the causes of the selective 
distribution of these insects. 

Mr. R, I. PococK, F.R S , F.Z S , Curator of Mammals, ex- 
hibited, on behalf of Mr. Edward Geruabd, the mounted head 
of a male Sitatunga Antelope shot by Capt H. D. Bentmck 
on the Balir-el-Gazal, Instead of being dark brown, the colour 
charactoiistic of the males of this buck, the head was whitish 
brown, suggesting that the individual was a partial albino. 

Mr. D. Seth-Smith, F.Z.S., Cimator of Birds, exhibited, on 
behalf of Mr. Edward Gerhard, a pair of Damian or Bearded 
Partridges (Perchx daurwn), which had recently been purchased 
in the flesh, at a poulterer’s shop in London. Numbers of these 
parti idges arrive in London and other large European towns 
eveiy winter in a frozen &ta1;e, and are sold under the name of 


* This Abstract is published by the Society at its offices. Zoological Gaidens, 
Regent's Park, N.W , on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘ Pioceedings,’ free of extra charge, 
<o all Fellows who subsciibe to the Publications , but it may be obtained on (he 
day of puhlicalinn at the pnce of SixjKnve, or, if desired, sent post-hee for 
the sum ol Six SlalUurji- per tinuuin, payable in aclvance. 
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“ Eussian ” or “ Manelimian PaHrirlgpR.” 'i’ha species inhabits 
Central and Easl.crn Asia, and may readily he distinguished from 
the Common Partridge, P. perdia?, by its palci' colour, tho 
elongated feaiheis on the sides of the throat/, and by tho black 
horseshoe patch on the bi’east. 


Miss Annie 0. Jacicson exhibited some living male specimens 
of Stick Insects, and remaiked that, although she had suecee<led 
in rearina: several thousands in partheiiogenetic generation, she 
had obtained only seven males. 


Miss KATniiEEsr Haddon read a paper “On the Methods of 
Feeding and the Mouth-parts of the Larva of tho Glow-Worm.” 

External digestion is a phenomenon of fairly vide occurrence 
among various groups of insects, and the niouth-pai’ts are in soiuo 
casesspeciallyndaptedtothispurpo.se. The larva of tho Glow- 
worm [Lemjayns nochluca) feeds on snails, of which it lesivos no 
residue but an empty shell , it is unlikely that tliore is any 
preliminary aiifesthetisuig as a.s.sei*ted by F.ibro. Tlie niandiblca 
of the larva bite up the food and each mandible is pierced by 
a fine tube, through which n dai'k-colonred fluid is exuded. The 
bases of all the mouth-parts are covered with fine outwarilly- 
directed bans, which are bathed in the juices of the snail whilst 
the larva is feeding, the jiuce is sucked into tho cesophagus, 
which is extremely narrow, by the action of a pharyngeal pump 
similar to that found in other sucking insects. 


Dr. J, F Gemmill, M A., F,Z S , read a paper on the 
“ Ciliation of Asterids and on the Que.stiou of Ciliary Nutrition 
in Oertam Species.” 

The arrangement of the ciliary currents on tho variou-s snrfacoM 
of four widely diflerent species of StarfLlvys is described in detail. 
This arraugeinent is constant for all individuals in each of the 
species, and, except a.s reganks external Mirfaces, is practically tlio 
same in all the species. Everywhere the arrangement i.s slunvu 
to be explicable by phy.siological needs. Oiliatiou in tho peri- 
hiemal spaces i.s demonstrated. 

In the ease of Pert'ania pnlvillns a media, ni.sm for ciliary feeding 
is shown to exist, and the lesults of experiment demonstrate that 
this kind of feeding actually takes place. As regards 
it is only shown, so fa.r, that the arrangement of the actinal and 
abaotinal cilia makes ciliary feeding possible. In Solaster 
papposus ciliary feeding probably takes place, but in an entirely 
minor degree. Qflie other Starfishes examined gave negative 
results The important bearing of the above results on questions 
of phylogeny is briefly ilisciissed. 
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Dr. Gemmill also gave a,n account of several examples of the 
phanerozonate Starfish, Pomma pidmllus, with actmally placed 
gills. The abnormality is of interest as confirming various other 
lines of evidence, which show that the division of Asteroids into 
Phanerozonia anti Gryptozoma is not an entirely natural one. 

Mr. R. E. Tuuneu, F.Z.S., E.E H , presented a paper containing 
descriptions of a large number of new Eossorial Wasps, mostly 
collected by him while on a recent expedition to Australia, but 
including a few received from the Queensland and West 
Australian Museums. 

Lt.-Ool J. M. Fawcbi’T contributed a paper on a collection of 
Heterocera made by Mr. W. Feather in British East Africa. 
The bulk of the species was taken at light during damp evenings, 
and perhaps the most interesting capture is that of a specimen 
of the celebrated Act/rts bemnti Rebel, .a large and most beautiful 
Saturnid moth distinguished by its extremely long tails. This 
IS a well-known rarity of the “ finst water,” and only four speci- 
mens were pieviously known to have been taken, two of which 
are in the British Museum and two m Germany. Besides the 
forms described as new species, there are a good many previously'- 
de.scribed forms not as yet represented lu the National Collection, 
which of itself i.s evidence of their ra-nty Mr. Featlier is to be 
especially congrsitulatod upon the very perfect condition of his 
specimens and the veiy acciu-ate recoi'd he has kept of the dates 
of their capture and the localities 

Many of the forms dealt with in this memoir were only 
previously known to science through specimens brought fiom 
Tropical West Afric.i, and were previously unrecorded from 
Briti.sh Bast Africa. But this region still remains to be properly 
worked out, and a great field of research is in store for anyone 
who can find time to take the matter in hand. 


The next Meeting of the Society for Scientific Bu.siness will be 
held on Tue.sday, M.irch 9 th, 1915, at half -past Five o’clock p.m , 
when the following communications will be made — 

F. F. Laidlaw, M A., F.Z S. 

Contributions to a Study of the Dragonfly Fauna of Borneo. 
— Part lit. A Oollectinn made on Mount Ivina Balu by 
Mr. Moulton iti Soiitcmber and Octohei 1913. 
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G. Abnold, M.Sp., A.B.Q.S., ni»1 C L. r»C)rLnNm5it, M.A., Tl.Ho., 
F.Z8. ^ 

On a Freshwater Meclu&a from the Limpopo llivor-Systeni. 

R. I. PoGooK, F.R.S., F.L.B ,¥ZH. 

On the Feet and Glands ami other Evtern.^l Oh.ivautcrs of 
the Viverriiue, with the Description of a New Genus, 

Miss M L Hett, B Sc., F.Z S. 

On some New Pentastoinulb from the Zooloyiciil Socieiy’s 
Gardens. 

Repokts on the Oollections made by the Rritusli Oniitholnpjiht.s’ 
Union Expedition and the Wollaston Expedition in Dutch 
New Guinea — 

Coleoptera. By G. J. Aiiiiow, G. A. K. Mausiiall, F.Z.8., 
and 0 J. Gahan, 

Diptera. By F. W. Edwauds, B.A., F.E.fS., and E. E. 
Austen, F.Z.S. 

Odonata. By Herbebt Campion. 

Yerines. By Dr. L. Cooneiti be Mabtiis. 


The following papers have been received : — 

G E. NiciiuLLs, D.Sc., F L.H. 

A Nolo on the Uiostjle (Gs Coccyyewtti) of the Anurous 
Amphibia. 

Bruce F. Cummings. 

On Two new Hpeties of rohj 2 ilax (Anopluia) fiom Eg)pt. 

R Broom, M.D., D Sc., C.M.Z S. 

On some new Oarnivoroiis Tlieinpsids in the Collection of 
the British Museum. 

J. T. Cunningham, M.A., F Z.S. 

The Artificial Foiination from Paiaffin Wax of Structures 
resembling Molluscan Shells. 

E. Heron -Allen, F.L.S., FR.M.S., F.ZS, and Arthur 
Earland, F.R.M.S. 

The Foiaminifein of the Kerimba Arcliipehigo (Portuguese 
East Afiica) —Part IX. 
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F. E. Bepdatip, M.A , D So , F.R.S , F.Z.S. 

Contributions to the Anatomy and Systematic Arrangement 
of the Oestoidea. — XVT. On Ooitain Points in the Anatomy 
of the Genus Amahilia and of Dasyurotmnia, 


R. Lvdekkeu, F.R.S. , F Z S. 
The True Coiacoid. 


Oommuiuoiitious inteiuled for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

jSecretary, 


Zoological Societv or London, 
Regent’s Pauk, London, N.W. 
March 2/irf, 1915. 
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ABSTRACT OF THE PROCEEDINGS 

OP TUB 

ZOOLOGICAL SOCIETY OF LONDON.* 

Maroli 9th, 1915. 


R. H. Burne, Esq., M A., Vice-President, 
m the Ohair. 


The Minutes of the last Scientific Meeting were confirmed. 

The Secretary read a Report on the Additions to the Society’s 
Menagerie during the month of February 1915. 

Dr. R. Broom, M.D , C.M Z.S., exhibited a. skull of GJiryso- 
chloria cmatica with four upper molars on each side On 
November 24tli, 1914, Dr. Broom exhibited a skull of Ghryso- 
chloris Jiottentota with only one molar on each side above. A 
few species of Chrysochlm'is have noimally two molai’S, and used 
to be placed in tho genus Amhlysovius. But Chrysochloins 
namaqtieims has one-thiid of the known specimens with two 
molars, one-third with three molars, and the rest with two 
molars on one side and three on the other. Most species of 
C'/in/S(?c7ifor«s have three niolam The specimen exhibited shous 
that even the type species is vaiiable. 

Mr R. T. PocoCK, F R S., F.L S., F.Z.S., Curator of Mammals, 
read a paper upon the feet, pei fume-glands, and other external 
characters of the ViveiTimo, using this term in a restricted sense 
for the typical Civets and Genets referred hitherto to the three 
genera Yivarra,^ Viverncula, and Genetia. He pointed out, 
however, that a new generic leim must be introduced for the 
African Civet (F. aveita) which diffeis from the Oiiental species 
(F zihetha), the type of the genus Yiienat in the presence of a 


*• This Abstract; is published by the Society at its oljices, Zoological Gardens, 
Regent’s Park, N.W , on the Tuesday followii g the date of Meeting to which 
It refers It will be issued, along with the ‘ Pi oceedings,' free of extra charge, 
to all Fellows who subscrihe to the Pubhcations; but itinay be obtmned on the 
day of publication at the price of Sis^ience, oi, if desired, sent post-free lor 
the sum of Sisc Sliillniys per annum, payable lu adyance. 
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small metatarsal pad, the absenee of skin-lobes proteeting the 
cl.u\s ou the fore-foet, the iiakotliiess of l.lie area of the feet 
round the plantar pad, the structure of the perfuiue-gland, etc. 


Miss Mary L. Hbtt, B.Sc., F55.H., gave an noeouiit of some 
new PeutastoiniJs obtained from the lungs of snakes which had 
died in the Society’s Gardens, 

Theie is great difficulty in establishing di.igno.stic characiers 
for the separation of species in the J^(mta,stomids. Hi/.o and 
number of annulation.s have generally been lused .as standai’ds of 
comparison and they hold good in a cerl.ain number of cases ; but 
in many forms both these chai‘a(*ter.s arc so vari.ablo as to afrord no 
sound ba,sis for cla.ssification. 'Phis is illust.rated by Poroce^ihahus 
'bifurcal/us and three allied forms which are hcio de.sc*ribed as 
varieties. They wore all obtained from the lungs of snakes from 
different regions. An avemge specimen of naeli form (hflbrs 
from the other varieties iii length and mnnher of rings, but 
intermediate forms occur which almost hrhlgc' the gap hetwoen 
them in both particulars. 

Hence it is difficult to regard them ns sojiarate spt'cies. Jf, 
however, the differences should prove to be of specilie value, the 
four species, together wuth one other, should ceriaiuly be uniletl 
in a new genirs, as they diffei from all other Pentastoinnls and 
resemble one another in sover.d importaid. pfii'tieulars, uut.abl}' in 
the possession of an anterior feiuale genital a. 2 )orture, 


The following reports on the colleciaons made hy the British 
Ornithologisis’ Union Expedition and the Whillaslion Expedition 
in Dutch New Guinea weie road, and Mr. "W. U. Oiulvie- 
Grai?t gave a .short account of the expeditions a.nd the re, suits 
obtained . — 

Coleoiitora. By G, J. Arrow, G. A. K, MArisitAr.r., F.Z.H., 
and G J. Gaiixn. 

Dipteia. By E. "W. Edwauiw, li.A., K.B.M., and B. E. 
Atistbn, E Z.K. 

Odouata. By Huruiout Gamiuok. 

Vermes. By Dr. L CooNirn’i dm MAimr.*?. 

These rejiorts will bo published in the ‘ ^rran.sacl.ions.’ 

Mr. G. Arnold, M Sc,, A.R O.S., and Dr. 0, L. HoirLutmER, 
M.A., F.Z.H., contributed a pajier containing a,n account of the 
freisliwater Medusa leeeiitly discovered by one of the nutliors in 
the Limpopo River system. This jelly-fish is i of erred to the 
same species {Limnoonda rhodesuv Jioulenger) as the form 
described from a tributary of the Zamlassi Riser in Dili!. 
Species of Lmvocnula aie now known to occur in tlu* live 
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principal river systems of Africa as well as in tlie Bombay 
Piesiclency of Iinlia. 

The paper contains desciiptions of the structure and habits 
of the jelly-fish, and attention is called to the occuirence of 
paiasitic Infusorians of the genus Tnchodma on both the 
African species, L. tanganicm and L. rJioclesice. 

Mr. F. F. Laidlaw, M.A , F Z S., presented a paper on Bornean 
Dragonflies collected by Mr. J 0. Moulton on Mount Kina Baht, 
in uliich he cleseizbed two new genera and seven new species. 


The next Meeting of the Society for Scientific Business will be 

held on Tuesday, March 23rd, 1915, at half-past Five o’clock p.m., 

Avhen the following communications will he made; — 

W. B,. Ogilvie-Gkamt, F Z S. 

Exhibition of Partridges and other Game Birds. 

F. E. Beudaed, M.A , D.Sc., F.B.S , F.Z.S. 

Contributions to the Anatomy and Systematic Arrangement 
of the Oestoidea. — XVI. On Certain Points in the Anatoiuy 
of the Genus Amahha and of Dasyuroiccnia. 

R. Lydekkeh, F.B.S., F.Z.S. 

The True Coiacoid. 

J. T, OUNNINOIIAM, M. A., F Z.S. 

The Aitifici.il Forumtion from Paraffin-’Wax of Structures 
resembling Molln.scan Shells. 

Brttc'e F. CUMMIXOS. 

On Two new Species of Polijplax (Anoplura) from Egypt. 


Tlie following papers have been received: — 

G. E. Kioholls, D Sc , F.L S. 

A Note on the Uin&tyle (Os Goccygettm) of the Anurous 
Amphibia. 










II Broom, Ml), D.Hp., 

1. On some now (Jaimivorons 'rhorapsuls in iho OollooUon of 
the British Musoinii. 

2. On tho Oi'gau of Jacobson ami its Ilt'lations in the 
“ InsectivOra.” 

E. Heron' - Allen, FL.S., ER.M.H., F./i.S., nml Artitur 
Earland, F.R.M.S. 

The Foraminifera of tho Koriinhn, Archinoljmo ( Portimuoso 
East Africa).— Part IJ. 

G. A. Boitlenoer, F B B., F.Z.H. 

A List of tho Snakes of tho Bol^'ian ami Portuguoso Congo, 
Northern llhodesia, ami Angola. 


Oommnnicntions inieiulod for the Sciontillc Mootings should 
be addressed, to 


P. OIIALMERS MtTOTlEhL, 


ZooLOoiCAL Society op London, 
Reoent’s Park, London, N.W. 
March ICiA, 1915, 


f:iccreiary. 
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ABSTBAOT OF THE PROCEEDINGS 

OP THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

March 23rd, 1915. 

R. H. Bubne, Esq,, M.A., Vice-President, 
in the Chair. 


The Minutes of the last Scientific Meeting were confirmed. 

Sir Edmund G. Lodeb, Bt,, F.Z.S,, exhibited a tanned Pig-skin 
q,nd, for comparison, the skin of a Capybara. 

Mr. W. R, Ogilvie-Gbant, P.Z.S., exhibited a series of 
specimens of Partridges, and drew attention to two extremely 
remarkable colour- variations of the Red-legged Partridge ((/ctccaJis 
riifa). As most people are aware this species is not indigenous 
to this country, having been introduced about 1770, and since 
spread over a large part of England, being especially numerous 
from Lincoln to Essex and m the Home Counties. This 
remarkable variation has the head, eyebrow-stripes, cheeks, and 
throat black, and the rest of tho ])luinage dull vinaceous-red with 
a patch of whito foathets in the middle of the belly, forming an 
iri'Ogular horseshoe mark. The bird was killed at Braintree, 
Essex, on Ortolior 20th, 1908, by Mr. A. W. Ruggles-Brise, and 
pvcsentuil by him to tho Natural History Muhcuiu. On October 
2(lth, an almost precisely similar siJecnueu was killed at 

Ifigham, Kont, by Mr. IL. M. Cobb, sent by him to the ‘ Field ’ 
office, and subsocpiently presented by Dr. II. Hammond Smith to 
the Museum. Iligham is about 30 miles, as the crow flies, from 
Braintree, and it seems a romarkahle coincidence that a second 
specimen of this (pute unirpie variation of tlie Red-leg should 
have been killed exactly six years after the first, and in nearly 
the same locality. 


* This A-bslract is publishorl by the Society at its offices, Zoological Gardens, 
Regent’s Park, N.W , on the Tuesday following the date of Meeting to which 
ifc refers It will be issued, along with the ‘Proceedings,’ free of extra charge, 
to all Fellows who aubscrihoto tlie Publications , but it may be obtained on me 
day of publication ai the price of Sixpence, or, li clesirodi sent post-fiee for 
the sum of i'/ar Shllmt/s per annum, payable in advance. 
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Other variations of this species wei’e also shown, hnt it was 
pointed out that colour- variations were very rare, although 
partial alhiniam sometimes occurred. The rmnarkahlo variation 
above mentioned had been described and ligurod in ‘British 
Game-Birds and Wildfowl’ (pi. xxi. fig. 2, 1912). 

Mr. Ogilvie- Grant also exhibited a series of colour-variations 
of the Common Partridge {Perclix perdix)^ amongst which wi\s 
the well-known chestnut form, l\ montana Brissou. This form 
appeared to be comparable to the rufous variety of the Bed-leg, 
but in this instance the variation was comparatively common, 
having been first described in 1760 from the mountains of 
Lorraine, and subsequently obtained in almost every county in 
England and some paita of Scotland. 

Lastly, specimens of the Bearded Partridge (P. dnttrica), from 
Manchuria, were exhibited. This species is now being sold in 
large numbers in the London markets, and the (Exhibitor had 
recently purchased a beautiful jialo grey variety, which, bowovor, 
had the black horseshoe patch normal. 

Prof. n. Maxwell Lefrov, M.A., P.21.S., Curator of Insects, 
exhibited a specimen of Sphodromantis yuMata, which had heou 
bred from the egg in the Giird Insect House and had attained 
maturity during Mavcli. Ho discussed the advantage of breeding 
stick insects to supply a substitute for meal-worms, and read notes 
on insects that had been bred m the insect house. 

Mr. E. Lydekkeb, F.E.S., P.Z.S., presented a. paper entitled 
“ The True Coracoid,” in which ho stated that the element in 
birds and poat-Triaasic reptiles universally known a.s the coracoid 
is the homologue of the human coracoid process, and its eijuivalent 
the true coracoid of the monobvemos and inaiumal-liko reptiles, 

Pr. P. E Bebdard, M.A., P.R.S., F.Z.B., Prosector to the 
Society, read a paper dealing with certain points in the anatomy 
of the Oestode genera Amahiha and Duayui'otoinia, 

Mr. Bruce P. Oumminos read a paper “On now Specie's of 
Polyplax (Anoplura) from Egypt.” This pajier contained a 
systematic description of two new species of louse haseil on a 
large supply of material in spirit collected on Acomys C(tliirtnvs 
De&., and forwarded by the Department of I’ublic Health in 
Egypt to the Lister Institute, by whom they wore subsequently 
presented to the British Museum. 

Both the new species were fortunately collected in large numbers 
in all stages of development, and an account of the larvie conse- 
quently has been prepared. Unfortunately the specimens were 
in a poor state of preservation, so that a study of the soft parts 
was not possible. * 
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Ml’. J* T. OuNNiNOHAM, M.A., F.Z.S., read a paper on the 
resemblance in form and markings of the plates of paraffin-wax 
originally obtained by Prof. Kappers, of Amsterdam, to the shells 
of Molluscs. Examples of these structures had been exhibited 
at a previous meeting by Mr. R. H. Burne, V.P.Z.S. Mr. 
Cunningham found that the forms were produced by pouring 
molten paraffin- wax on to the surface of cold water, and he had 
no doubt that Prof. Kappers’s specimens were produced in the 
same way by the molten wax running over on to a vessel filled 
with water. The surface-layer of the wax was cooled by contact 
with the water, then the flowing wax was piled up on the cooled 
film till the surface-tension gave way and the wax flowed over, 
and being cooled in its turn formed an additional zone of wax 
beyond the original edge, and so on in succession. Thus the 
parallel lines of increment seen on the underside of the wax 
plate were produced, just as the parallel lines on Mollusc shells 
are produced by periodical increments of growth. The author 
concluded that the form and mai kings were not in either case 
in any way due to effects of crystallization as Prof. Kappers 
supposed. By causing the water to rotate spiral forms were 
produced, and either right- or left-handed spirals could be pro- 
duced at will according as the water was stirred to the riglit or 
left. The author concluded with a demonstration, pouring 
molten wax on to a dish of water and showing tlie sliell-like 
appearance of the cooled plate of Wiix. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, Ain-il 13th, 1915, at half -past Five o’clock p.m., 
when the following communications will be made : — 

G. A. Boulenger, F.B.S.) F.Z S. 

A List of the Snakes of the Belgian and Portuguese Congo, 
Northern Rhodesia, and Angola. 

R. Broom, M.D , D.Sc., O.M.Z.S. 

1. On some new Carnivorous Therapsids in the Collection of 
the British Museum. 

2. On the Organ of Jacobson and its Relations in the 
“ Insectivora.” 
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G. E. NioiioiiLS, D.Sc., F.L.S. 

A Note on the Urostylo (Os Coecygeiow) of tlio Anurous 
Ampliibia. 


Ernest Gibson, F.Z.S. 

Some Notes on the Nato Breed of Cattle (Bos taurvs). 


The following papers have been received : — 

E. Heron -Allen, ELS., F.R.M S., and Artiiuh 

Earland, F.R.M.S. 

The Fbraminifera of the Kerimba Archipelago (Porbugunse 
East Africa). — Pait II. 

Mrs. Rose IlAia Thomas, F.Z.S. 

■White Collar Memlelising in Hybrid Pheasants. 


Communications intended for the Scientific Meetings should 
be addressed to 

P. CHALMERS MITCHELL, 


Zoological Society op London, 
Regent’s Pahk, London, N.W. 
March ZOth, 1915. 


HcGrctary, 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

April lath, 1915. 

E, T Newton, Esq , F.R.S., in tlie Chair. 


The Minutes of the last Scientific Meeting were confirmed. 


The Seoretary read a Report on the Additions made to the 
Society’s Menagerie during the month of March 1915. 

Sir Edmund G. Loder, Bt., F.Z.S., ezhihitecl lantern-slides of 
tanned skins of a Pig and a Capybara. 

Dr. A. Smith Woodward, F.R.S., F.Z.S., exhibited an anterior 
horju of a Woolly Rhinoceros {Rhinoceros antiquitatis), obtained 
for the British Museum, from frozen earth in Northeim Siberia, 
by Mr. Bassett Digby. The horn must have measured originally 
nearly a metre along the curve of the anterior border. It has 
been cut and trimmed in places by the findei’s, but is suificiently 
well preserved to show its laterally compressed shape and sharp 
posterior border." 

Mr, D. Seth-Smith, F.Z.S., Curator of Birds, exhibited a series 
of lantern-slides, from photogivaphs taken in the Gardens, showing 
the nuptial display of the male Great Bustard {Otis tarda). 

Mr. E. Heron- Allen, F.L.S., F Z.S., exhibited examples of 
the Foraminiferan Milholma in viviparous reproduction. 


* Tina Abstract is published by the Society at its offices, Zoological Gaideua, 
Eegent’s Paik, N W., on the Tuesday following the date of Meeting to which 
It lefera. It will be issued, along with the ‘ Proceedings,’ free of evtni ehaige, 
to all Fellows who siibaci ibo to the Publications , but it may be obtained on the 
day of publtention at the jiiico of Sixjjeace, or, if desired, sent post-free tor 
the sum of Six Shillings per tmnuiu, payable m advance. 
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Mr. Ernest Gibson, E.Z.S., read a paper on the Nato Oattle of 
tlie Argentine, and exhibited the sknll and a photograph of some 
specimens formerly in his possession which he believed to be the 
last of the breed. 

Dr, G. E. NicrioLLs, F.L.S., contributed a paper on the 
Drostyle (Os Coccygmn) of the nurous Amphibia. 

Mr. G. A. Boulbngbr, F.E.S.. F.Z S., gave an account of his 
paper “ On the Snakes of the Belgian and Portuguese Congo, 
Northern Rhodesia, and Angola.” It contained a list of all the 
species known to inhabit this region, with keys to the identi- 
lication of the geneva and species, and the descriptions of two 
new forms from Angola and Katanga, 

Dr. Robert Broom, D.Sc., O.M.Z.S., read a paper on some new, 
Carnivorous Therapsids in the Collection of the British Museum. 
Moat of the specimens described have been for many years in the 
Collection, but owing to their small size and imperfect condition 
they have not hitherto been recognised as new. Five species, 
belonging to four new genera, are Therocephahans. Two species, 
one of which belongs to a new genus, are Gorgonopsians, and one 
of a new species of a previously known Oynodont genus. 

Dr. Broom also read a paper dealing with the organ of 
Jacobson and its relations in the “ Insectivora ” Ikipam and 
Uyummra. QymniM'a is shown to have the same type as is found 
in Erinacms^ Sorex, and Talpa^ and most higher Eutherians such 
as Lemur, miopteris, Ovis, Bos, Eqims, Procavia. Tupma is, 
on the other hand, has, like the allied Maot'osoeUdes, the primitive 
Marsupial type. Peters and Haeckel in 1864 and 1866 had 
suggested separating Tupaia and Macroscelides as a suborder 
of the Insectivora, but the condition of the nnsah cartilages shows 
that the Menotyphla should form a distinct Order, not even 
closely allied to the typical Insectivora, 


The next Meeting of the Society for Scientific Business will he 
held on Tuesday, April 27th, 1915, at half-past Five o’clock p.m., 
when the following communications will be made i — 
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Exhibitions and NoTinKs. 

Mrs. Rosm Haio Thomas, F.^.8 . 

White Oollar Mendehsing ia Hybrid Pheasants. 

E. G. Boulenoer, F.Z S. 

Ou Two new Tree-Frogs from Sierra Leone, recently living 
in the Society’s Gardens. 

E. Hebon- Allen, F.L.S., F.B.M.S., F.ZS., and Abthhb 
Earland, F.R.M.S. 

The Foraminif'era of the Keiimba Archipelago (Portuguese 
East Africa). — Part II. 


The following paper has been received : — 
M rs. Helen L M. Pixell-Goodbich, B Sc. 
Minclnnia : A Haplospowtliiin. 


Commuiucations intended for the Scientilic Meeting.? should 
be addressed to 

P. CHALMERS MITCHELL, 

SeoreUmj, 

Zoological .Society op London, 

Regent’s Park, London, N.W. 

April 20i/i, 1915. 
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ABSTRACT OF TJIE niOCEEDINGS 

OF THE 

ZOOLOGICAL SOCIETY OF LONDON.* 

Apra am, 1915. 


Prof, E. A. MiNcniN, M.A., P.R.S., Vice-President, 
HI tlio Chair. 


The Minutes of the last Scientific Meeting were confirmed. 


Tlio Secretary exhibited lantern -slides of young Gi-ey Seals 
{TTalichcerm yri/pns) prepared from photo/iinphs taken by 
Mr, 11. M. Banbury, F.Z.S., off the West Const of Scotland. 
The Seals wore about five feet in length on the 24th of October, 
1914. 


Mr. ir, J. Elwes, F.R.S., F.Z.S., read a letter from Mr. J. 
Gent, Forest Oftioor of tho Darjeeling Division, on the possible 
('xistenco of a largo Ape, unknown to science, in Sikkim. 

Prof. William Bateson, P.R.S., P.Z S., exhibited n number 
of drawings illu.strating the hex’edity of “hen feathering” in 
Cocks. 

Mrs. B. llAio ITroMAS, F.L.S., F.Z.S., read a paper on 
“ Whito-collar M<>ndclising in Hybrid Pheasants,” based on an 
exaniination of the relative numbers of daik-necked and ringed 
inalo Pheasnn'li.s shot during two seasons. The data collected were 
interpreted as providing evidence of the continual Mendelising 
which occurred in the collar of hybrid birds. 


* This Abstract is published by the Society at its offices, Zoological Gai dens, 
Eogont’s Pai’k, N.W., on the Tuesday following the date of Meeting to which 
it refers. It will be issued, along with the ‘ Proceedings,’ free of extra charge, 
to all Follows who subscribe to the Publicntioiis , but it may be obtained on the 
day of publication at tho price of Siirpewc, or, if desired, sent post-free for 
tho sum of >S'»,r Nnlhiu^a per annum, payable in advance. 
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Mr. E. G. BouLEWEn, F.ZS., Oarafcor of Eeptiles, road a 
paper containing the description of two new species of I'ree- 
Erogs from Sierra Leone whioh had been presented to the Society 
by Mr. Guy Aylmer, F Z.S. 


Messrs E. Heron- Allen, F.L.S., F Z.S., and Arthur Earlanu, 
FR.M.S., read the second portion of their memoir on the 
“ Foraminifera of the Kerimba Archipelago, Poituguese East 
Africa.” The contents of this part were chiefly systematic, 
over 470 species and varieties being dealt with, of which 32 are 
new to science. 

This memoir wdl be published in the ‘ Transactions ’ in due 
course. 


The next Meeting of the Society for Scientific Business will be 
held on Tuesday, May lltli, 1915, at half-past Five o’clock p.m. 
when the following communications will be made : — 

EXHIBITIOJirS AKD NOTICES. 

Prof. H. Maxwell Lefroy, M A., F.Z S. 

The House-Fly Campaign. 

PAPERS. 

Mr.s. Helen L. M. PixELL-GooPRirii. B.Rp, 

Mmchinia . a Haplospondian. 

Miss Elizabeth A. Fraser, B.Sc., F.Z.S. 

The Head-cavities and Development of the Byp-inuscles in 
Trichomms vulpeoula, with'Notes on some other Marsupials. 

Dr R. Broom, M.D , Q M.Z.S. 

(1) On the Organ of Jacobson and its Relations in the 
Insectivora. Part II. TaJjpa, Ceottetes, and Ghrysochlovis 

(2) On the Anoinodont Genera, Pristerodon and Tropulostoma. 
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The following paper has been received ; — 

SrANLEY UinbT, F.Z.S. 

On a Blood-sucking Gamasid Mite parasitic on Couper’s 
Snake. 


Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

Secretary. 


Zoological Society op London, 
IIegent’s Park, London, F.W. 
May Uh, 1915. 


« 
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ABSTRACT OF THE PROCEEDINGS 

OF THE 


ZOOLOGICAL SOCIETY OE LONDON/ 


May nth, 1916. 

Dr. A. Smith Woodwakd, F.R.S , Vice President, 
in the Chau*. 


The Minuto.s of the Lxst Scientific Meeting wore confirmed. 

The Shcrbtahy read a Report on the Additions made to the 
Society’s Menagerie during the month of April 1915. 

TliQ House-Fly Campaiyn. 

Prof. H. Maxwell Lephoy, M.A., F.Z.S., Curator of Insects, 
gave an account of the House-Fly Exhibition to be held in the 
Society’s Gai’dena, and exhibited specimens of various kinds of fly- 
ti'aps which wouhl bo on view to the public. The habits of the 
common liouse-flios and blow-flies would also be shown, ns well as 
samples of tho chemicals and appliances useful in dealing with 
lly-outbreaks. 

For the benefit of health officers, the publications dealing with 
Hies had been collected, and would be available for consultation 
by those interested. 

Attention was drawn to the fact that not much practical 
information was available, and the need of immediate research 
was emphasised. Definite problems were indicated, whose selection 
would greatly help any campaign against house-flies or blow- flies. 

A special illustrated pamphlet dealing with the life-history of 


* This Abstract is publisliocl by the Society at its offices, Zoological Gardens, 
Epgent’s Parb, N.W , on the Tuesday following the date of Meeting to which 
it rei’oi fa. It will be issued, along with tbo ‘ Proceedings,’ free of extra charge, 
to all Fellows who subscribe to tlie Publications , but it may be obtained on the 
day of publication at the price of Suvpemc, or, if desired, sent post-free for 
the sum of Six Shlkngs per annum, payable in advance. 
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flies, diseases carried by them, methods of destruction, etc., was 
in couise of preparation, and would be placed on sale at the price 
of twopence per copy at an early date. 

Miss E. A. Fraser, B.Sc , P.Z.S., presented a paper on the 
head-cavities and development of the eyo-niuscles in Tnchosurus 
vtdpemla^ with notes on some other Marsupials. The usual eye- 
inuscles, including a well-developed m. retractor bulhi, aie 
piesent in the Marsupiaha. A large preniandibular head- cavity, 
representing the first somite of the head, is found in all the 
Diprotodontia, and appears to be either absent or of very small 
size in the Polyprotori ontia. The walls of the cavity prohfeiate 
and give rise to the mm, recti superior, inferior, and internus and 
the m. obliquus inferior. The second .and third somites of the 
head are solid. In the earliest stages they aie united together 
and are rather difiicult to distinguish fi-om the surrounding 
mesenchyme, the second being at the same time connected 
ventrally with the maxillo-mandibuLar mesenchyme. The m. 
ohliquns superior develops as an upgrowth from the second 
somite. The anterior portion of the third somite becomes the 
m. rectus externus, whilst the posterior portion gives rise to the 
m. retractor bulbi. 

Dr. B. Broom, M.D., O.M.Z.S., gave an account of the 
following two papers • — 

(1) On the Organ of Jacobson and its Belations in the “Insec- 
tivora.” — Part. II. Talpa, Cmtetes, and Ghrysochlons. 

In Part I. it was shown that Tupaia and MacrosGolides and 
their allies must he separated from the typical Insectivoros, such 
as Erinaceua and Gymnurci, to form a very distinct and not 
neai’ly i elated order — the Menotyphla. In Part II. it is shown 
that Ghrysochlons has no near relationship with either the 
Insectivora or the Menotyphla, and must he made the type of a 
distinct order, the Ohrysochloridea. GenteieSi which has hithei*to 
been regarded as allied to Ghrysochlons, is more nearly related to 
Ennaceus^ though it differs from it in many points and may later 
have to he separated from it. Talp)a shows many aflinities with 
Erinaceus and a number of differences, the value of which is at 
present not apparent, 

(2) On the Anomodont Genem, Erisi&rodon and Tropidostoma. 

Pristerodon, described by Huxley in 1868, is a very near ally 

of Dicynodon, differing mainly in having a series of molars which 
are smooth in front and have a series of denticulations behind. 
The males are tusked, the females without tusks. Ovdenodon 
rcmiceps of Owen is a species of Prist&rodm , while Opisihocteno- 
don agihs Broom and probably also OpxsthocUnodon hrachyops 
Broom aie other species of Pristerodon. 

In 1889 Seeley described two occiputs under the names Dicyno- 
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don microtrema and Dicynodon {Tro^ndostoma) dimni. As pointed 
out by Lydekker, these belong to the one species, D. fmo'oirema, 
and other specimens in the British Museum show that it differs 
from Dioynodon in the structure of the parietal region and in 
having molars very similar to those of Pidsterodon, but fewer in 
number. This siiecievs is theiefore placed in a distinct genus, for 
which the name Tt'opidoatoma must be accepted. 

Mrs. H. L. M. Pixbll-Goodbich, B.Sc , contributed a paper 
entitled Minchinut' a Ha plospoiidian,” dealing with the life- 
history of Minchmia, ch%toni& (Lankester), a protozoan parasite of 
the Mollusc Chiton. Hitherto this parasite has been consideied 
to belong to the Ooccidia, but convincing evidence is here brought 
forward to show that it is a Haplosporidian. An account is 
given of the multiplication in the host by plasmotomy and spoio- 
goiiy, and a delailod description of the development of the very 
cliaractorisiic spores. 


7'he next Mooting of the Society for Scientific Busineas will be 
held on Tuesday, May 25th, 1915, at half-past Five o’clock p.m , 
when the following communications will be made : — 

EXHIBITIONS AND NOTICES. 
ll, 1. PorooK, F.R.^S■, F.L.H., F.^.S. 

(a) lOxlnbil-ion of pieces of Wild Bosir skin. 

(A) Exhibition showing evolution of Porcupines’ quills. 

PAPBES. 

HrAWUiiY TTttist, Fi^.S. 

On a Blood-sucking Gamasid Mite parasitic on Oouper’s 
Snake. 


G. A. Boueengeb, F.Il.S., F.ZS. 

A List of the Snakes of Madagascar, Comoro, Mascarenes, 
and Seychelles. 

P. OiiALMEiis MrrciiBLn, M.A., T)Sc., F.B.S., F.Z S 

Anatomical Not, os on the Guiifonn Buds Aramtis tjigemteus 
Bonnp. and Jihiuochetus kagu. 
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The following paper has been received : — 

R I. PococK, F.R.S., F.L.S., F.Z.S. 

On the Feet and Glands and other External Oharacters of 
the Paracloxurine Genera Paracloxurus, ArctiotiSy Arctogaliclia, 
and Nchnclinia. 


Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

ScGretary. 


Zoological Society op Londoit, 
Regent’s Pakk, Lonuon, H.W. 
Maij 18th, 1915. 
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The Minutes of the last Scientific Meeting were confirmed. 

Mr. R, I. PocooK, F.R.S., F.Z.S., Curator of Mammals, ex- 
hibited two pieces of skin cut from the shoulder of a wild boar 
and a wild sow {/S'us m’ofa) to show the difference in thickness 
between the two, the skin of that area in the boar being about 
four times as thick as in the sow. 

Mr. Pocock also exhibited some skins of Asiatic and African 
Porcupines, and pointed out the gradation that could be traced 
from the Bornean Trichus through AtJierurit to IlysirvK in -the 
shortening of the tail, the evolution of the rattle, the growth of 
the crest on the head, and the elaboration of the spine-armature. 
He also showed a piece of the skin of a Javan Porcupine with 
some of the (|uills cut short to illustrate their definite arrange- 
ment in short, regular transverse rows. 

Mr. Stanley Hirst, FZS., presented a note on a minute 
blood-sucking mite belonging to the family Gamasidai, found on 
Oouper’s Snake in the Society’s Gardens, which he desciibed as a 
new species of the genus Ichm'onyssus The adult female 
presents a remarkably close resemblance to the protonymph stage 
of other species of that genus, and therefore this species must be 
regarded as a primitive form. 


* This Abstract is published by the Society at its officea, Zoological Gardens, 
■Regent’s Park, N on the Tuesday following the date of Meeting to which 
it refeis It will be issued, along witli the ‘ Proceedings,’ fiee of extra charge, 
to all Fellows who subscribe to the Publications , but it may be obtained on the 
day of publication at the pnee of Suvpence, or, if desired, sent post-free tor 
the sum of Szx ShiUmys per annum, payable in advance. 
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Mr. H. E. TToaa, M A., F.Z,S., pfave an arcnnuti of Ina pn]inr on 
the Spiders of tlio family Salliicidse, collocied in Dutch Nenv 
Guinea by the British Oriutholopfists’ Union and Wollaslon 
Expeditions. One new genus and eleven new species were 
described. 


Mr. G. A. Boulenger, F.R.S., F.Z.S., read a paper on the 
Snakes of Madagascar, Comoro, Mascarenes, and Seychelles. The 
fauna of these islands is I'eniarkahle for the absence of snakes 
dangerously poisonous to man, with the exception of two Sea- 
snakes known from the western part of the Indian Ocean. The 
paper contained a complete list of the species known to inhabit 
these islands, with keys to the identification of the genera and 
species. 

Dr. F. E. Beddabd, M.A., F.R S., F.Z.S., Prosector to the 
Society, read a paper dealing with Avian Oestodes. entitled “ On 
Tmwia tmncoUis of Chapman and on the genus Chapmanma " 


Dr. P. Chalmers Mitchell, F.R.S., F.Z.S., Secretary to the 
Society, read a communication on the Anatomy of the Gruiforin 
birds, Aramvs gicjavteus Bonap., and llhinoohetas kagit,, in which 
he showed that A. giganteus resembled A soolopacens very clo.seIy 
in the details of its muscular and bony anatomy, and that the 
genus Armmis, in these respects, was very close to the true 
Cranes. 


The next Meeting of the Society for Scientific Busino.«i.s (closing 
the Session 1914-15) will bo held on Tuosdny, June 8th, 1915, 
at half -past Five o’clock p m., when the following coinmuuications 
will he made • — 


EXHIBITIONS AND NOTICES. 

George Jennison. 


Notes on a uest-mal<iiig Chimpanzee, 
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PAPERS. 

R. I. PocooK, F R S., E L.8., E.Z.S. 

On the Feet and Glands and other External Characters of 
the Paradoxurine Genera ParadoaMrus, Arctictis^ Arctogahdwif 
and Nandinia. 

Dr. A. Smith Woodward, F.R.g , F.Z.S. 

On the Skull of an Extinct Carnivore related to ^luropmf 
from a cavern in the Ruby Mines, Mogok, Burma. 

Miss K. M. Parker, B.Sc. 

The Early Development of the Heart -and Anterior Tessels 
in Marsupials, with special reference to P&rameles. 

Dr. B. Broom, D Sc., O.M.Z.S. 

On the Triassic Stegocephalians, Brachyops, Bothriceps, and 
Zydekkerina, gen. nov. 


Communications intended for the Scientific Meetings should 
be addressed to 


P. CHALMERS MITCHELL, 

Secretary. 


Zoological Society op London, 
Regent’s Park, London, N.W, 
Jvm 1«^, 1915. 
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